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‘Autematio Screw- Catitig Engine, 





This machine was designed to meet the re- 
juirements of machine tool builders and | 
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others having numbers of screws to cut, of 
cut with a die. 
being set for proper pitch, length and diame- 
it performs the opera- 
tion of cutting the thread automatically, | they are designed. 


overhead, and is controlled and operated 
by stops on a wire rope passing under- 
neath the back of the carriage. The 
tool is moved into the work just after 
the carriage reverses at one end of the 
stroke, and is moved away from the 


| going through the same motions that an en- 
gine lathe does in cutting screws under the 
guidance of an operator. 

The reversing is done by the countershaft 










pany in such a manner that by ioosening two! 





work just before it reverses at the other 


end. This motion is controlled by two 
adjustable stops clamped to the shears, 
and a die plate on the back of the car- 


riage. Both of the stops are plainly 
shown in the cut, but the die plate is so 
low down as not to be seen. 

The feed can be made to take place 
at either end of the stroke, so that right, 
left, inside or outside threading can be 
done. It has an adjustable stop so ar- 
ranged as to be set for the finishing or 
sizing cut, and when so set and locked, 
it cannot be altered by any accident, nor 
can the tool by any possible means cut 
any deeper than was the intention when 
the stop was set. It is claimed that one 
man can run four of these machines, 
andturn out more and better work than 
four men running four engine lathes. 


overcome in this machine by designing the | 
automatic screw-cutting meclanism, to go on | 
the regular !4’’ engine lathe made by this corm- 


stops and taking off three others, there | 
is a complete engine lathe, without any 
of its functions being in the least mo 


paired. These stops can be put op or, 


taken off in less than five miuntes 

This machine is positive in itsaction 
makes no mistakes, and will not stop 
cutting screws because its operator 
stops to talk, as is the case with an or- 
dinary engine lathe. It swings 14 
over the bed, 9} over the carriage, 


tween centers; weight 1,500 pounds. 


and with 6-foot bed will take 40” be. | 
| 
| 
} 


With the ordinary change-gears, all | 
threads from 2 to 16, and all even} 
threads from 16 to 32 can be cut. 
Change-gears to cut other whole and 
fractional threads will be furnished 
when desired. Improved taper attach- 
ment can be put on if desired, or beds 
of any desired length furnished. In 
fact any ordinary lathe attachments 
may be applied. 

‘These machines are manufactured by 
the S. Ashton Hand Manufacturing 


Company, Toughkenamon, Pa. 
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AUTOMATIC SCREW-CUTTING 


The objection of many to automatic ma-| the industrial exhibition at Paris will be 
chines for any purpose, is that they can only | changed from 1889 to 1890. Canse of the 


| be used for the special purpose for which postponement : Industrial depression through- 
This objection has been | out Europe. 
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Chimneys for Steam Boilers. 
By Wirnwiam Lowe. 


‘he subject of the draft, power and capuac- 


of chimneys has been thvestigated and 
written upon, periodically, ever since they 
into use for steam boilers, and the 

lis of these investigations may be found 
beoks, with rules and tables for determin- 
ing the sizes and heights of chimneys for 
burnipg a given amount of fuel per hour, 


per square foot of flue and grate, under 
| various proportions and conditions. 

| ‘The 
, by many persons, rules and tables, for 


have also been published, periodi- 


» same purpose; but, so far as I have seen 

and investigated, there is no simple and reli- 

able rule or table that will give the horse- 
| power of a chimney that will be of ample 
|capacity to cover the average rating of the 
| several kinds of engines and boilers, and the 
| various conditions under which they are 
| worked. 

Therefore, I have several times determined 
to make public a rule which I have used and 
proved for many years, which will give 
proper size for any height, surely covering 

requirements and conditions. I have 
found no one thing about a steam-boiler 
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ENGINE. 


It is now believed that the time of holding plant more essential to the success and satis- 
factory working of it, than an ample and 
good chimney. 


is well known that to a poor draft 


}and inefficient chimney capacity, are charg- 
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able the many failures and frequent dissatis-| horse-power in a 60-foot chimney, and in 


faction of boiler users, with both their en- 
gines and boilers. 


. | 
ances causéd thereby, are a continual source | 
some unwise proceeding on the part of those 


more chimney 


capacity must be prov ided, 
which, being done, remedies the difficulty. 


It may be considered unnecessary to spec-| and .33 from 8.67 gives 8.34 as the inches area 
per horse-power in a 70-foot chimney, and so 


ify what the requirements of a chimney are ; 
but I venture to say that there is no published 


statement which covers the whole ground. 
Judging from the very great difference in the 
rating of chimneys, by the several persons 
who have published articles on the subject, 
I am forced to the conclusion that none of 
all the 
ample chimney, under average conditions. 


them covered requirements for an 
The requirements must cover the ‘several 
quantities of be 


hour, per horse-power, in the several kinds 


water to evaporated per 


and operations of boilers, for the several 
kinds and capacities of engines, both high- 
pressure, condensing and non-condensing ; 
the several kinds, sizes and qualities of coal 
and other fuel to be used, and the quantities 
of each to be burned in a given time, to pro- 
Above all, 
the chimney must have a quick, active draft, | 


duce the necessary evaporation. 





and a capacity that will quickly restore to 


the desired working conditions any derange- | 
ment of the fires, or any desultory action of 
fires and steam, from whatever cause. 

Anyone who has seen the anxious faces of 
engineer and fireman, while waiting for a 
poor and inefficient chimney to restore the 
fire and steam to the required condition (lost, 
either through neglect to fire as carefully as 
the case required, or by a change in size or 
quality of coal or other fuel, poor judgment 
of fireman, or from whatever cause), will un- 
derstand the necessity of filling all these re- 
Steam 


boiler and engine users should trust no per- 


quirements, especially the last one. 


son to determine the capacity of chimneys, to 
cover these, their requirements, who is not 
thoroughly posted on the subject, both theo- 
retically and practically. 
steam engineers of good reputation are the 


Mechanical and 





proper persons to intrust with such matters, | 
because it is their business, and they know | 
more about it than either the boiler manufac- 
turer who is not a steam engineer, or the en- 
gine manufacturer who does not make boilers, 
and there are those who manufacture both, 
who are not as well posted on chimney re- 
quirements as they should be, in my ex- 
perience. 

The customary way of rating chimneys is to 
rate them according to the rate of combustion 
per square foot of flue per hour, but I have 
based my rule upon the square inches of 
chimney per horse-power per hour, which is 
simpler and more direct. 

The following are the rule and table I have 
used for thirty years. They are based upon 
the assumption that a chimney of two hun- 
dred feet height has double the power of one 
fifty feet high. 
several hundred chimneys of different heights 


My practical experience with 


has shown both rule and table to be correct, 
and, moreover, they agree very nearly with 
the square roots of the heights for power of 
chimneys. 

The basis for horse-power of the boilers is 
thirty pounds of water evaporated per hour 
per horse-power, under the ordinary condi- 
tions of boiler use, and seventy to eighty-five 
pounds pressure. ‘This is easily and satisfac- 
torily accomplished with nine inches area of 
chimney per horse-power in a chimney fifty 
feet high. This chimney will burn enough 
of any of the ordinary kinds of coal or other 
fuel onthe grate of a fifty horse-power boiler 
of any of the regular kinds, and normal pro- 
portions to produce this evaporation. In a 
chimney of two hundred feet high, four and 
one-half inches will accomplish this evapora- 
tion. ‘Therefore, for any other height be- 
tween fifty and two hundred feet, the inches 
per horse-power may be obtained by dividing 
150, the difference in height between 50 and 
200 feet, by the increase of height above 50 
feet. 
10 into 150 goes 15 times, and 15 into 4.5, the | 
area for 200 feet, gives .30, and this from 9 | 
leaves 8.70, as the inches area of chimney per 





Thus, for 10 feet, or a 60-foot chimney, 
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The losses and annoy- | height. 
In making the table, there is taken into ac- | 
of investigation, which very often ends in| count the fact, that there may be a small | 10 feet shorter, and in like proportion for any 
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OnE HunprED Foor CHIMNEY. 
TABLE, 
HEIGHTS OF CHIMNEYS, FROM 50 To 200 FEET. 
50) 60 70 80 90 100 110 120 130 140 150 160 | 170 180 190 200 
| 
9| 8.67 8.34 8.01 7.68 7.35 7.02 6.69 6.36 6.03 5.70 5.37 | 5.04 4.71 | 4.38 4.05 


SQUARE INCHES, AREA PER HORSE-POWER, IN EITHER ROUND, SQUARE OR OTHER FORMED FLUES. 





this proportion for each increase of i0 feet in | same proportion for any other height between 


deduction from this for increase of plant and | other number of feet shorter. 
interested, until forced to the conclusion that | chimney capacity, and I have called this .03, | tion is made from these proportions for the 
so I deduct .33 from 9, which gives 8.67 as the | evaporation per horse-power, under the con- 
| inches per horse-power for 60-foot chimney, 
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|on, for each 10 feet up to 200 feet, and in 
| 50 and 200 feet. 
For shorter chimneys, add .30 to 9 for each 


| If any reduc- 


ditions stated, the chimney will not be large 
| enough. In cases where the boilers are used 
|nearly exclusively for furnishing steam for 


























steam-engines requiring less evaporation than 
that named, the capacity of the chimney may 
be correspondingly reduced, and boiler ca 
pacity also, and for condensing engines a cor 
responding reduction of both boiler plant and 
chimney may be made. 

To use the table, assume the height you 
will build a chimney for the horse-power you 
will use, multiply the horse-power by th: 
inches area per horse-power found in table for 
this height, and this will give the area of 
chimney flue required for this horse-powe: 
and height of chimney. Thus, for 50 hors: 
power, with 50-foot chimney, we multip]) 
50X9=450, which is the area of chimney flu 
required, whether square or round; 22 x 2» 
will be near enough for square flue, and 24 
inches diameter will be right for round flue o1 
iron smoke-stack. 

For 300 ‘horse-power in 100-foot chimney 
we get 300 X 7.35 = 2205 inches of flue in 100 
foot chimney for 300 horse-power. This wil! 
be obtained near enough in flue 48 X 48=2304 
and so on, for any other size and height. 

The proportions of chimneys are as varied 
as the views of those designing them, but th: 
most symmetrical and pleasing to the sight 
generally, are those which have a_height 
equal to twenty-five times the diameter of th 
flue; thus, two feet flue, fifty feet high ; thre: 
feet, seventy-five feet ; four feet, one-hundred 
feet high ; and so on, up to the height desired 
If the chimney has a taper of three-eighths of 
an inch per foot (three-sixteenths on each 
face or side,) the base will be large enough to 
withstand all winds, if upon a reliable foun 
dation. 'To meet the requirements of greate1 
horse-power in shorter chimneys, the flues 
may be increased one-half in diameter, as 
two feet to three feet, three feet to four and 
a-half feet, and so on, but such increase of 
diameter of flue, and reduction of height to 
get the same power in shorter chimneys, 
spoils the fine proportions of those with 
heights twenty-five times the diameter of the 
flue. As the higher ones for same duty cost 
more than the shorter ones, when the cost, 
rather than fine appearance, is to rule, the 
chimney may be shorter with larger flue. In 
the latter case the power will be as great 
asin the higher ones, if the allowance per 
horse-power, in square inches, is in accord- 
ance with the table, for such height as 
may be determined upon, within the bounds 
given for increase of diameter of flue. 

The construction of chimneys is also quite 
varied. I have had them built with straight 
flue, same size from bottom to top, and others 
with the flue, six inches in one-hundred feet, 
larger at the top, but I believe the straight 
flue will do as well as any other form, and of 
late years I have advised it. In all independ 
ent chimneys, from fifty feet high and higher, 
the flue wall should be independent of the 
outer wall, and supported by ribs projecting 
from the outer wall, up to, but not touching 
the flue wall. Iso proportion a chimney that 
the outside of the flue wall would touch 
the inside of the outside wall if carried 
up to the top, but I stop the flue wall at from 
four to eight feet from the top according to 
the height of chimney. 
ing between flue wall and outer wall of the 
width due the taper or three-eighths inch per 
foot for both sides. 
will be three-quarters of an inch, and in eight 
feet one and a-half inches. I 
square inches in this opening, and put holes 
through the outer wall into the air space, 
between inner and outer walls, about six feet 


This gives an open- 


In four feet the opening 


ascertain the 


from the bottom of chimney, two holes in 
each face, eight in all, of a total area of one- 
half the opening at the top. 
supply air to the air space, which passes up 


These holes 


and out of the opening at the top of the flue, 
and out of the top of the chimney, and pre 
vents the formation of an eddy in the larger 
space above the top of the flue, and accelerates 
the motion of the gases out of the top of the 
chimney. 

In every case I have found this plan to im- 
prove the draft of the chimney, although con- 
trary to theory. These holes should be put 
in to give an opportunity to test their effect, 
and if found of po advantage they may be 
closed. In regard to the construction of 
chimneys in thickness of walls for the several 








heights, competent mason builders exper- 
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jienced in building chimneys, generally de- | 


termine what thickness of walls are necessary 
and safe to stand upon while building. 

\ chimney 50 feet high, may be built with 
an 8 inch outside wall, from bottom to top, 
and flue of 4 inch wall stopped 4 feet from 
top, or even 12 feet from the top if the desire 
is to make a small diameter chimney. One of 
75 feet may have 12 and 8 inch outside walls 
and 8 and 4 for flue; one of 100 feet 16, 12 
and 8 inch walls, and flue 8 and 4 inch; one | 
of 125 feet the same, and 150 to 200 feet 20, | 
16 and 8, and 12 and 8 for flue. 

rhe flue opening into a “chimney, if only 
one opening, should not be as wide as the 
diameter of the flue. It should be one-sixth 
narrower, and have height sufficient to make 
the same area asthe flue. All chimneys above 
50 feet should have a ladder built in one cor- 
ner, of 1 inch round bars and all should have 
a good sized door at the bottom to give access 
to the flue. The finish at the top is of a 
variety of forms, but none look so well to me 
as a plain top, without projections or orna- 
ment, covered with a cast iron cap on an angle | 
of 45 degrees, and a projecting flange suffi- 


prevent the soot from blackening the top of 
the chimney. 


Bonney’s Rapid Transit Vise. 





These vises are made either with or without 
swivel bottom; the sliding bar is of cold 
rolled steel ; screw, rack and panel are also of 
The bearings inside the jaws fit the 
The 
jaws are of cast steel, and are inter-change- 


steel. 
slide for full length, and are hardened. 


able. 


The vise can be opened by a simple pull or 





Rapip Transit VISE. 


push of the hand, then tightened by a slight 


The location of chimney, in relation to, | turn of the screw. 


| 
| 
| 
cient to carry the rain clear off the wall, to | 
| 
| 


aud distance from the boiler plant, must be | 


Manufactured by the Bonney Rapid Transit 


considered in determining its capacity, be-| Vise Co., 3,130 Chestnut street, Philadel- 


cause the size must be increased in propor- | phia. 


tion to the length of flue between boilers and | 
chimney; if more than twenty-five feet, the | 
increase must be two and one-half per cent. 
for each hundred feet. The chimney should be 
as nearly central to the boiler plant as pos- 


sible, if there are more than five boilers in the 


plant, so that each boiler or battery will have | undertaken in 


as nearly an equal distance from chimney as 
possible. These several requirements, also | 
the determining the horse-power of a boiler | 
plant for the 


work it is to do, should be 


placed in the hands of a competent steam en- | 
gineer, because much judgment and experi- | 
ence are required, in addition to the informa- 


tion herein given, to insure full success in 


such undertakings. 


5 ies - 

The Inspection of Boilers in the Navy. 
The Admiralty have issued revised regula- 

tions dealing with the testing of the boilers of 

ships in commission. The boilers of ships 

drill-tested 

from time to time by an engineer officer other 


abroad are to be examined and 
than the officer in whose charge they are. 
The detailed the 
together with a statememt showing the pre- 
vious treatment of the 


results of examination, 


boilers, are to be 


forwarded to the Admiralty, a copy being 


retained by the engineer of the ship, while | 


other copies are to be furnished to the in- 
spector of machinery on the station and to 
the chief engineer of the flagship. Unless 
necessary, not more than one boiler in four 
drilled for thickness, 
being given to those most worn. 


need be preference 
A descrip- 
tion of the appearance, thickness, and nature 
of the deposit in different parts of the boilers 
is to be given, and the condition of the zine 
slabs and the probable number which will 
The 
boilers are to be drilled during the time the 


require renewal are to be reported. 


ship is in commission, at intervals of not less 


than eighteen months nor than two 


years, and when a ship is ordered to be com- 


more 


inissioned whose boilers, whether new or old, 
have not been drilled for five years, they are 
to be drilled either before the ship is com- 
missioned or as soon afterwards as possible. 
As funnels and uptakes are liable to internal 
and external corrosion and are particularly 
liable to deterioration, their condition and 
that of the fastenings are also to be reported 
on,— Engineering. 
sais aw 

A correspondent, in giving us some account 
of a boiler explosion, which has been ex- 
plained in different after referring 
to the fact that one firm refused to build a 
boiler to be used under the conditions, SAYS : 
‘* The actual cause of the explosion was Jifty 
cents a day.” 


ways, 


Comment is superfluous. 

a 

means of petroleum as 
fuel is talked of among Rockland, Me., lime- 


Burning lime by 


burners. 


| 
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The Svn has this to say of the bridge across 


| the Hudson, the contract for the building of 


which has been let : 

‘“The bridge will be one of the simplest 
and one of the greatest engineering works yet 
the 
There will be two piers, 150 


country. 


feet high, one on each side of 
the main channel of the Hudson. 
These piers will sustain a treble 
eantilever, of which the road- 
way will beabout 225 feet above 
the water. 
construction all the old ques- 


By this method of 


tions of obstruction to navigs - 
tion are done away with, and a 
new line of communication, of 
no particular or immediate value 
to New York, but of vast im- 
portance to the New York and 
New England system, will be es- 
tablished.”’ 


—— oe 


The Hngineer (London) de- 
votes space to the illustration of 


the different stages through 
which the well-known Roots’ 


blower has passed, illustrating 
the original patent as well as 
those of 1881 and 1882, con- 
cluding with that of 1885. This 
last form,our contemporary con- 
cludes, is so simple and effect- 
ive that the wonder is that it 
was not originally adopted. The 
points are well taken, but there 
appears to be forgetfulness of 
the fact that in the instance of 
nearly every valuable invention 
the last thing done is to sim- 
plify it, and this almost always 
means improvement in other di- 


rections. 
— ee -= 


In a work shortly to appear 

on ‘Fall River and its Manu- 
factories,” statistics are given of 
thirty-eight corporations, with 
a capital stock of $18,139,000. 
The number of steam engines 
in use is 104, number of water 
wheels ten, with a total horse- 
power of 31,390. How much of 
this power is furnished by the 
water-wheels, and how much by the steam-en- 
gines is not stated. 
The 
coal used yearly in these thirty-eight mills is 
105,200 tons, and the oil 164,300 gallons, 

The number of operatives is 18,640, who 


This would be interesting if known. 


receive weekly as wages $105,150, an aver- 
age of about $5.64. 


| the strongest 








New Sensitive Spindle. 


the 
breaking of taps, drills, and similar tools used 


This spindle is designed to prevent 
ina machine. It may also be used in a tur- 
ret head of a screw or chucking-machine. It 
can be quickly adjusted to any tension 
within its limits, or locked for counter bor- 
It will yield at 


strain, thereby avoiding breakage of any tools. 


ing. exactly the desired 
The outer spindle, which 
carries the camplate, is re- 
volved positively ; but the in- 
ner or sensitive spindle will 
the 
than 


only revolve when re- 
the 
breaking strain of the tool. 
The 


strength of spring, the length 


sistance is less 


tension depends on 
(orleverage) of communicat- 
ing key, and the pitch of 
“ams On cam-plate. 

The cams are diametrically 
opposite, thus engaging each 
end of communicating key 
at the same time, and causing 
the 2 
to revolve. 


sensitive spiral, 


Fig 2, | 


When the resist- | . . 
: resist- | the present day being greatly remedied, and 


ance is too great, the cams cause the spring | 


holding the key down to yield, and allow the 
The 
are steeper at the outer than at the inner 


key to rise in the slot provided. cams 
edge of cam-plate; consequently, the short 
side of key, B B, Fig. 3, will yield with less 
resistance than the long side, A A. 

The key, as shown in Figs. 1 and 2, gives 
and if 


short side against cam, it will give the weakest 


tension, placed with 


tension: different tensions between these 


OIL HOLE 


HARDENED 
STEEL STEP 
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SENSITIVE SPINDLE. 


limits are obtained by various lengths of key, 


and for still greater range, another cam-plate 


or spring, or both. 


Locking for counter-boring is accomplished 
by using a key, the ends of which will fit the | 
holes provided in the shell; through these | 
holes the key is pushed in or out, in changing 


the tension. 









only operates when the tool would be other- 
wise broken. 

With this spindle, tapping can be done to 
the bottom of the hole without danger of 
breaking the spindle, which fits it for doing 
tapping ordinarily done by hand. 

The inventor is James Hartness, Torring- 
ton, Conn. 

~ 9 ME 
Foundry Literature’s 


By THomas D. 


Present Need. 


WEsT. 





Practical literature upon the workings of 
any trade can inaugurate more progress in 
one year than could be accomplished in fifty 
years or more without it. Show me a trade 


‘* well written up” and its literature recog- 


nized and studied, and I will-show you a 
body of tradesmen well entitled to be called 
mechanics. 

That moulding was, four or five years back, 
about the same as it was fifty years or more 


Many looked 
upon moulding asa trade not susceptible of 


ago was a very noticeable fact. 


improvement, and one governed more by 


luck than judgment. It is safe to say that 


the above unsatisfactory state of affairs is at 


that the improvement can be largely credited 
to literature which has for the past five years 
appeared upon moulding. 

While the past few years has witnessed a 
great improvement in many moulders, the 
few years to come will witness a still greater 
advancement. Moulding is now being studied 
as a trade beset with difficulties, and which 
can be largely overcome by intelligence; and 
much that was allowed to be controlled by 
chance is now governed by knowledge, which 
makes desired results positive. 

It is not the purport of this article to state 
the points moulders are, as a rule, deficient 


in; that is well enough seen or proved by 


| the past or present uncertainty attached to the 


procuring of good casting; suffice to say that 


|this is every day being more and more over- 


come, and that the moulder who is not capable 


| of progress will soon find himself behind in 


the race. 





The past few years have well proved the 
value of literature in advancing trade knowl- 
The 
kind of literature the writer has reference to, 


edge; especially so in foundry work. 


is that written by men who work at the trade 
they write upon, and not that kind from 
which literature upon several different trades 
has usually emanated. A well-known pub- 
lisher is reported as saying, a few years ago, 
that 


At the time the expression was made such 


‘* mechanical literature would not sell.” 
was no doubt the case, from the fact that there 
little or 


benefit a tradesman. 


was then no literature which would 

Mechanics are not fools ; 
give them literature written by men of per- 
sonal experience and they are not slow to ap- 
preciate it. One trouble which now exists, 


and has in a great many cases to be overcome, 


| with reference to getting moulders to read 


|trade literature, is to convince them that it 


will be valuable to them. I doubt if there is 
an intelligent moulder living, and having the 
means, but what would subscribe for all the 
practical literature he could find, bearing upon 
his trade, if some one would only get him 


|once interested and give him a taste of what 


benefit he could derive from the same. 

That there is a large field at present for 
missionary work in getting moulders § in- 
terested in foundry literature, cannot but be 
evident to all that are so placed as to know 


how ignorant the general run of moulders are 


|} upon the elerments which govern the success- 


ful work in their line. The need at present 


}is not so much the call for more practical 


1| be 


shall 
have 


writers, as it isthat those who do write, 
Therefore, if 
anything containing foundry literature, which 
instruct a 


read more. you 


you know would interest and 


brother moulder, let him see it or know 


about it, and you will do much good towards 
removing the present bar to progress in 
foundry literature and in the elevation of the 


moulder and his trade. 
- Sila — 


The Washington monument is said to have 
a movement at the top of two inches, one inch 


F © | ineach direction east and west, between sunrise 
The wear is very slight, as it |and sunset. 
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Roll’s Grate Bar. 





The grate bar herewith illustrated is the 
of Roll, 
Pa., and is made by John G. Wood & Co., of 


invention Leonard Wilkesbarre, 
the same place. 

The top plate and supporting rib are two 
distinct pieces. The top plate has lugs cast 
on its sides to engage with corresponding 
lugs on the rib to form a dovetail by which | 
the top plate is held to the rib and the two | 


are keyed together at the center of their 


length. This arrangement leaves the top 
plate free to expand in any direction inde- 
pendently of the rib. 

The rib was designed to carry any load that 
is likely to be put on the bar, as well as to| 
permit a free circulation of air to all parts of 
the plate and rib. With this construction, 
should a top plate wear out, it is only neces- 
sary to remove it and replace it with a new 
one, without renewing the rib, thus saving 
half the cost of the bar. 

Any of the top plates shown may be used 
with the same rib. It is claimed that grate 
bars made on this plan are materially lighter 
than other bars of equal strength. 


Deep Holes by Continuous Boring. 


By A, B. 


LANDIS. 


In my experience, the boring of deep holes 
has always required a great deal of patience 
and time, and the work generally proves not 
as satisfactory as was desired. The principal 
delay in boring such holes is the frequent 
removal of the drill, necessary to remove the 
cuttings, and to inject a fresh supply of oil or 
other lubricant, as well as to frequently cool 
the drill, which is liable to get quite hot, in 
which condition it will soon lose its cutting 
edge. 

A long twist drill would no doubt clear 
itself of the cuttings, but would still have to 
be removed to inject oil and to be cooled. 
Its other the 
liability of boring the hole out of truth, and 
owing to great length of twist, it would be very 


objectionable features are 


much weakened and be liable to break, and a 
drill breaking in a deep hole is sometimes a 
very difficult thing to remove. 

I herewith illustrate a plan for doing this 
sort of boring which I originated some time 
ago, and which has given such excellent satis- 
faction that I feel moved to give the craft the 
benefit of it. The drawings, with the follow- 
ing explanation will no doubt make the 
matter clear. 

Fig. 1 represents the drill at work in a 
shaft A The drill 
B screws into a yoked shank g, which is 


(such as I had to bore). 
fastened to head C, being hinge-clamped 
at 4, and secured by a stud ¢ and key d. 
This head fits on the cross-guide of the car- 
riage of a lathe, and its position is secured by 
dowel pins, and the hole bored between cap 
and head to receive the shank g, being careful 
to first have the centers in line before applying 
the boring The drill B has a hole 
through its center its entire length. On the 
front end is a cutter head a, which is secured 


bar. 


by three tapered clutches and driven on 


tightly (this is preferable to screwing on, as 





that weakens it so much, and the screw being 
a powerful wedge, tears itself off in use, as | 
was my experience). Fig. 2 gives an enlarged | 
drawing of it. The cutter has but one lip 
and is cut spiral shaped to form a good cutting | 
The small notch in cutting edge is to | 
break up the cutting so as to better facilitate | 


its egress through the center 


edge. 
hole. Over 

the end of the shaft A, is secured a cap D, by | 
two screws which hold the stufting-box 7 with 
its nut k&. A washer Z, of leather, forms a} 
packing between the end of the shaft and stuff- | 
ing-box J, which is secured to flange of j to pre- | 
vent falling off when being removed from the | 
shaft ; / forms a packing between j and & to} 
pack tightly around the drill B; j is cham-| 
bered out, forming an annular space around | 
the drill; / is a pipe connecting 7. The | 
cutting head a@ is larger than 2, which also 

leaves an annular space around the drill from 

the cutting head to the end of the shaft. 

The shaft is mounted in the steady rest of 


the lathe. The first operation is to put the 


| short drill, Fig. 6, intothe head C, borea hole 


about $'’ deep (which gives a perfectly true 
hole), then put on stuffing-box with cap D. 
The short drill is quickly removed (owing to 
hinged top), and the long hollow drill is 
quickly put into position; pass the drill 
head a through the stuffing-box into the hole 
made by the short drill (which is the same size 
as head a). The shaft revolving, carries cap 
D with it, and the stuffing is held stationary 
by pipe f. To this pipe there is attached 


soda water flows into a tank arranged to 
thoroughly filter all fine cuttings, and from 
this tank it is again pumped through the drill. 
I use a coil of pipe in this tank through which 
cold water flows while in use, carrying away 
the heat, thus keeping the soda water cool. 
I employ a pump like Fig. 8, which is simple 
and gives a steady flow; although not per- 
fectly tight from leaking back, it answers the 
purpose well by giving it proper speed. I 
put a pulley on the shaft being bored and 

belt back to pump, so that when the 




















— = = lathe starts the belt can be easily 
= = = thrown on the pulley and avoid any 








special rig for it. 
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Fig. 3 represents another form of 
cutter-head which I used with suc- 
cess, and which does away with the 
necessity of making a new head, as 











Rouw’s GRATE Bar. 


hose from a pump placed back of the lathe, 
which forces a jet of strong soda water (with 
some oil cut up in it), into the annular space 
of j and through the annular space between 
drill and shaft, and passes head @ by the flat 
m, Fig. 2, and drill clearance 7 to the end of 
the drill into the spiraled space 0, thence out 
through the center of drill into yoke of shank 
7, and drops in the pan ¢, which inclines back 
Head 
c being on the carriage of the lathe, we gear 
the feed to carriage suitably for this drilling 
Start the lathe 
and the pump at the same time, and the drill 


to a long pan lengthwise of the lathe. 


and put on the power feed. 
commences work. The current of soda water 
being forced with considerable velocity, it 
will be seen that it washes all the cuttings 
clean and delivers them into the pan e at the 
rear (or rather into the pan back of the 
lathe), thoroughly lubricates the drill, and 
carries away all heat with it, keeping the drill 





is the case with Fig. 2, when it 
becomes worn back by grinding (al- 
though Fig. 2 will last a long time, as 
it does not require frequent grind- 
ing like an ordinary drill). Fig. 3 
clutches in the same manner as Fig. 
2, has a space 7 milled into it and is 
round on the end; aslot is sawed in 


the end to insert a cutter g, which is | 


simply asmall washer turned with parallel sides 
to fit the slot, with the cutting clearance turned 
onitsedge. This cutter is solidly backed so that 
there’s no danger from breaking. A slight 
lip is turned on the face at the edge, to make 
a free cutting edge. To avoid wear of this 
cutter head, two hardened steel blocks PP 
are inserted in the side, forming heels to slide 
on the surface of the hole, which also allows 
This 
washer by turning, will present three new 
cutting edges so that one point can be used 


the soda water, space to enter recess ”. 


until a new edge is required, and then 
turned. 

This cutter has cut three ‘holes the depth 
shown in shaft, Fig. 7, without any attention 
whatever (the shaft being machinery steel), 
showing the efficiency of the cooling process, 
and then by slightly whetting the edge with a 
hone, three more holes of this depth can be 


bored before needing turning, which would 
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Deer Howes py Continuous Borina. 


and shaft cool. The operation when started 
need not be stopped until the desired depth 
is obtained, which owing to the coolness of 
work while boring, can be bored quite rapidly. 
It will also be seen that cuttings can 
possibly lodge between the drill and wall of 
the hole. 

The long pan on rear of lathe is of suitable 
length for depth of holes to be bored, allow- 
ing the incline pan e to slide on its edge all 
the way, in order to deliver the cuttings and 
soda water. 


ho 


This pan is’ in two parts, the 
upper having a fine seived wire bottom to 
separate cuttings and soda water; thence the 


make one of the washer cutters last for eigh- 
teen holes of 21}'’ making in all 391” of depth. 
This however, would be the maximum, as 
slight varied conditions of the temper or steel 
in cutter might not give so great a result; 
however, suffice to say the economy is great. 
Fig. 2 lasts equally as well as regards the 
cutting edge, boring as many holes as the 
disk cutter, without whetting, only that in 
time, anew head will be required. These 
heads have the hole for their support, as the 
thrust is to the opposite side of the hole, and 
being true from the start, remains so the en- 


tire depth. They have all the features in this 


particular of the ‘‘ hog nose” or ‘ cannon 
drill” described some time since in the 
AMERICAN MacuINIst, with the advantage that 
they do not have the acute angle, and, conse. 
quent sharp corner on the periphery, which 
is liable to wear off first, and necessitate tlie 
grinding a larger amount over the whole ed 
of the drill to keep sharp, and wear the dril] 
out more rapidly, although applying it ¢ 
this process of drilling, which also could }\¢ 
easily done, it would last longer than und.r 
the ordinary process. 

Fig. 4 represents an enlarging tool which: is 
used to enlarge the hole, as shown in Fig. 7, 
allowing sufficient to ream with reamer Fig. 5. 
This tool has a cutter set in the end and hi |i 
in position by a small screw. Two groovis, 
one on each side of cutter-bar, allow in this 
case, the egress of the cuttings. This lar 


_is fastened into head C, same as other drills. 


| 


whic! 
owing to the hose connection is easily laid by. 
A valve in the pipe at pump closes the flow in 
this pipe, and another one opens to a similir 
pipe with hose with a connection s which is 
turned taper and fits a tapered hole in the e: 
of bar #’. In this case, we now have the 
current reversed from the other drilling, the 
soda water passing in through the center 
bar and passing out through the grooves « 
the side of the bars, keeping cutter and shaft 
cool and washing the cutting as before. A 
slides on this bar and is 


The stuffing-box is now removed, 


flanged washer ( 
kept from turning by a small key-way in tlie 
bar, and a pin in the washer. This washer is 
placed against the shaft and prevents the sola 
water from splashing out, but passes aroun 
the opening J below, where the pan eis now 
located, which is simply either hooked on tv 
the head Cin the one case and the steady res 
in the other. This allows the soda water ani 
cuttings to run back into the pan lengthwise 
with the lathe. The collar G simply slides 
back as the bar advances into the hole. Thi 
reamer // is applied in precisely the sani 
manner, having a sliding washer, and _ is 
washed by soda water. 

Fig. 7 represents the shaft I had to bore, 
which is made of machinery steel. The 
dimensions of the hole are given. The 
threaded end is also bored with a tool similar 
to F’. In boring this shaft I used two ream 
ers like //, Fig. 5, in order to insure a pe 
fectly smooth hole and save the finishing 
”’ less 

The 
time occupied in boring, reaming, enlarg 
ing and threading this shaft, all 


reamer, the first reamer being about ,} 


100 


in diameter than the finishing reamer. 


coli- 





plete, as shown in the drawing, was fifty-six 
minutes, and the job as accurate as can ly 
| produced. This is asaving of from 50 to 75 
| per cent. over the ordinary method of doing 
| it, besides being a great saving in the cutting 
| tools by this cooling process. True, a littl 
| expense is incurred in making these tools, but 
| where much boring of this character is to 1: 
| done, it becomes no consideration; the saving 
| is apparent. 

| We use a number of these shafts where | 
/am employed, and it is a pleasure to see a 
| drill of this kind gradually disappear into 

apparently a solid shaft. 

| Another feature in this drill, having 4 
hole through its center, for the egress of th 
cuttings, is, that it leaves the drill in th: 
strongest and stiffest shape possible. 

This drill could be applied equally well to 
boring metals upon which it would not | 
desirable to use a lubricant, such as brass ani 
perhaps cast iron, by substituting an air pump 
and forcing a strong current of cold ai! 
through it instead of soda water, which would 


carry away the heat in a measure, and thx 
cuttings thoroughly. 

Oil could be used instead of soda water for 
the boring referred to, but soda water is pref 
erable, as everything is kept thoroughly clea: 
and free from gumming, and it is also less ex 
pensive. Manufacturers having much of this 
kind of boring to do, will find this an eco 
nomical and efficient process. 

— — a 

A member of the Massachusetts Legislatur: 
recently introduced an order looking: to the 
framing of a law exempting employes from 
doing any labor between meals. It is ex- 
plained that the bill was introduced as a joke, 
but we suspect that it is the outcome 
of a Socialist’s idea.—Jersey City Hvening 
Journal. 
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St. John’s Improved Self-Adjusting 
Cylinder Packing. 


With this packing, steam pressure furnishes 
the power to hold it in place against the 
cylinder, which it does so effectively as to 
pr vent the escape of all steam in that direc- 
tion. 

he ring itself, as seen at the right of Fig. 2, 
is a plain ring of iron having a cross section, 
as shawn in Fig. 3. The joints in the rings 
are rendered steam-tight by the small rec- 
tangular pieces shown in both Figs. 1 and 2. 
This piece of iron is riveted or dovetailed to 
one end of the ring ; or, as is the case in some 
larye rings, it is dovetailed at both ends, and 
left free to slide as the ring expands, yet com- 
pletely closing the joint to steam. 

fhe central part of Fig. 2 shows the part 
which carries one of the rings. It is only 
cast separate from the bull ring for con- 
venience. This part is grooved to receive the 
packing ring, as seen in Fig. 3. 

The bull ring can be expanded by driving 
wedges beside the key, shown in Fig. 2. 

‘The action of steam can be well understood 
by reference to Fig. 3, in which the shaded por- 
ti m represents the packing rings. Asthesteam 
comes in contact with the piston, it enters the 
V-shaped groove, forces the ring against the 
cylinder, closing effectually all opening be- 
tween the two. 

It may be seen that the area of the per- 
pendicular part of the ring is greater than the 
under or horizontal parts; this being the 
case, the ring is sure to be kept firmly 
against the piston head, although the tendency 
of friction against the cylinder is to drag it 
ijn an opposite direction from the bull ring. 

As before stated, when the piston moves 
forward, the steam fills the groove in the rear 
outer ring, expanding it in all directions to 
he full diameter of the cylinder; when the 
piston returns, the forward outer ring is 
acted on in the same way by the steam behind 
it. Consequently, the pressure on the cylin- 
der comes from only one of the packing rings 
at each motion of the piston-rod, and there is 
no friction at any other part of the piston. 
It may be said here, that one reason why no 
oiling of the packing is needed, is because 
the surface of the outer rings is lubricated by 
the steam while they are in an unexpanded 
condition. When they move forward again 
the steam is instantly excluded. 

Special note should be made of the fact that 
this ring does not need a follower to hold it 
Therefore it is better adapted for solid 
piston heads, and can be effectually used in a 


on. 


piston valve. 
packing is manufactured by the 
Balance Valve and Steam Piston Packing 
Company, Stewart Building, 280 Broadway, 
Room 58, New York. 


This 





Prison Labor. 


Consul-General Jussen, at Austria, reports 
as follows on prison labor: 


A committee of prominent manufacturers 
has just been formed in Vienna to organize 
the agitation against the present system of 
prison labor. 

In a pamphlet published by this committee 
it is claimed that two and a half million days 
of prison labor were let to private contractors, 
and the committee insists that the industrial 
interests suffer a loss in consequence amount- 


ing to many millions of florins, and that the | 


prison labor, by competing with the guild of 
mechanics, depresses the wages of the laborers 
to a considerable degree. 

The committee in question has resolved to 
apply for immediate relief to the Reichstag, 
and in this direction they have requested and 
obtained the energetic support and indorse- 
ment of the Vienna Chamber of Commerce. 

—— ope 

At the Grimesthorpe Steel Works of Cam- 

mell & Co. (Limited), the process of casting 


a fifty-ton hollow ingot, twenty-five feet long, | 


for the ‘‘core” of a sixty-six-ton breech- 
loading gun for her Majesty’s Government, 
took place a few days ago. The steel was 
supplied from two open-hearth furnaces, each 
having a capacity of thirty tons, and flowed 
down a conduit into a monster ladle, through 
which it poured into the mould, the latter 
being twenty-five feet deep. The casting was 


most successful. This casting is said to be 


one of the heaviest ingots ever made for thi8| on top of the platform.” 
|) urpose up to the present time. 





AMERICAN 


Strength of Different Mxitures of Cast 
Iron and Method of. resting. 


By Rosert E. Masters. 


‘*Honor to whom honor is due.” Will- 


iam Merrill, in the AmerrICcAN MACHINIST, 
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| 
As I knew the platform | of bearing, I made two triangular-shaped 


would not stand the pressure when testing a| castings 1’ deep from point to base and 4’ 
bar, I made a cast-iron brace, Fig. 1, 3’’ wide, | 


/in an iron frame. 
long; these I placed between the frame of 
1}’’ thick in the center, and tapered to }” | the scale and the bar to be tested, as shown 
thick at the ends ; through the center of this | at 2 B, Fig. 2. 
I cored a }” hole. 


Before testing, each bar was 
This bar I made long | dressed as nearly 1’ square as we could get 
enough to reach across the scale, and rest on | it. The test bar, triangular-shaped blocks, 
the iron frame to give a solid bear- | wrench and all, were laid on the scales and the 


r oo ing and protect the platform, as/| weight taken. In making the tests, a steady 
\ Fig.1 seen at A, Fig. 2. After boring a} pull was given on the end of the wrought- 
SA hole, the eye-bolt of 3’ iron, Fig. 3, | iron wrench, and, after 900 pounds had been 
poy is put through the hole in the plat-| raised, the poise was moved out two pounds 
Se ; form and brace bar from underneath, | at a time until 1,000 pounds was reached, 

} ma mm Tig.t and the bar to be tested is put | when, if the bar had not broken, a 100-pound 





through the eye of the bolt and | weight was added and the poise placed back, 
screwed up until it rests against the | to be moved out again two pounds at atime, 
under part of the frame of the scales, | and continued in like manner until the bar 
shown at B B, Fig. 2. The wrench, | was broken. 

Fig. 4, is then put on at C,andthe/ I first tried, for the relative strengths of the 
eye-bolt screwed up, weights being | soft iron; the following are the mixtures and 
added and the poise carefully moved | result of tests : 











= = out on the scale beam until the bar Trst No. 1. 
5 { / i is broken. Warners’ Am. Scotch. 
x This may be considered as rather | Broke at 915 Ibs. 


National. 


Shrinkage, ,°,'' to 1’ 
Scrap. 


| Grain, very close. 


Test No. 2. 


1 
3 
| 4+ Sauk. 
; : ja 
( a crude way of testing the transverse | & 
breaking pressure of cast-iron mix- |” 


peceet' tures. But when theiron is melted, LH 
the test bars made and tested under | } — fai 7 
the same conditions, it is as fair | i _— \ Broke at 1,105 Ibs. 
ms Bes ; National. Shrinkage, 4 to 1’. 
for one brand of iron as it is for| 4 Scrap. Grain, open. 


another. The firm I am connected 


Test No. 3 
with, use over 1,000 tons of pig iron 























~—- —_ = 





Fig.2 


Meruop or TrstinG Iron. 


February 6th, 1886, gives an account of a 
‘cheap testing machine,” which is so simple 
and inexpensive that I concluded to make one 
on the same plan, and I am highly pleased 
with it. 
Mr. Merrill is very clear, there are many who 
would understand it more readily from an 


Although the description given by 


illustration, and see the value of testing the 
strength of different mixtures of iron used, 
when they can do so with very little labor and 
at a trifling expense. 





Mid. i. 





In the article referred to, Mr. Merrill states 
that he ‘‘ drilled a }’’ hole through the center 
of the platform of the scale, and had the nut 
Our scale, like the 


Tronmonger. | majority of scales, has a wooden platform set 








1 , . 
! : * Dexter. } Broke at 1,151 Ibs. 
per annum; their castings are re-| 4} Sauk. | Shrinkage, ,*,'’ to 1’ 
° | ae . . » 
quired to be strong and soft, and, as | 6 National. | Grain, close and 
there are but very few castings made | & Scrap. hard at edge of bar. 
in the foundry but what some work Test No. 4. 
‘ . - A 1 Pair ; 
is required on in the machine shop, | $ We Iiston. | Broke at 1,212 Ibs. 
the ‘‘heat” can be made of the | , Sauk. \ Shrinkage, ay tol’ 
m : é National. { Grain, close. 
same mixture all through. i Scrap. 
Every agent for foundry iron, : No. 5 
Est No. 5. 
that I have talked to yet, repre-|, y 
ents a firm that sells a_ little! ? Norway. | Broke at 1,325 Ibs. 
sents a ‘ 13 Sauk. | Shrinkage, 2” to 1’. 
stronger or a little softer iron than any | ¢ National. Grain, fine and even 
other form. To put this question beyond | ¢ Scrap. | all through. 
1er I 1 J 5 


a doubt, before ordering the iron for this ‘* Warners,” ‘‘ Hazleton,” ‘ Dexter,” and 
‘* Wellston,” are all Ohio soft iron. Norway, 
is a Pennsylvania soft iron. It will be noticed 
in this list of tests, that the mixtures are the 
same all through eath heat, with the excep- 
tion of changing the soft iron in each heat. 
The Sauk iron mentioned in each test is a No. 
to make my test bars, in melting might have|1 charcoal hard 
got mixed with the charge of which I made 
the test bars, thereby changing its nature ; 
there is no trouble in melting a charge sep- 
arately, but to obtain correct figures on the 
different mixtures, without taking any chances, 


season’s work, we concluded to make tests on 
some of the most popular brands of soft and 
hard irons used through this section of the 
country. 

It may be thought by some that the iron in 
the charges, other than that of which I expected 
interior 


iron from native 


Wisconsin ore. 

I then tried, to compare the strength of 
some of the hard irons that we use, and ob- 
tained the following : 








Test No. 6. 
. , 2,000 pounds in 
, O a ) 
I made a separate heat of 12, I t 5 il | Broke at 945 lbs. 
charges of 1,200 pounds of each of the mix- | 3 = ra . | Shrinkage, ,®,'/ to 1’ 
tures given below, using the same kind and | { Serap { Grain, fine in center 
. 2 . . " , 
same amount of fuel at eaeh heat. From ) and close at edge. 
or T 
each mixture I made three test bars 2’ 6’’ long Pest No. 7. 
and 1’ square. In moulding them, the pat-|! Hazleton. | Broke at 1,130 Ibs. 
Piet so amcpeh 4 Sauk Shrinkage, 4’ to 1’. 
> AS ) es y rf ; - - o . 1 4 is 
ern was drawn from th Pe iF a | Grain, very fine and 
4 Serap. 
: } even. 
eR T 
WH Test No. 8. 
Lf Yy Haz | Broke at 1,283 lbs. 
1Y 4 Hazleton. lala. 20-ic 
GG + Union Bessemer, ewes ee 
YY; .@- { Grain, coarse and 
WA. 4 Scrap. 3 
eee : ) open all through. 
It will be seen that I used the same soft 

















iron through all of these latter tests, changing 


Fig. 3. the hard iron in each heat. Tests that I have 


made on the ‘‘ Appleton,’ ‘‘ Depere,’”? and 
other well-known brands of Lake Superior 
‘* National ”’ 


hard 


hard iron, rate with the which 
Lake The 
‘*Union Bessemer” is a hard iron composed 


is also a Superior iron. 





| mostly of Lake Superior ore, the pig is pro- 
| duced in Illinois. 
Taking the figures shown in the tests 5, 7 


}and 8, I concluded to use a mixture of equal 
’ 3 
| parts of Scrap and the irons from which I 


had obtained the best results, and made 

Test No. 9. 
| Broke at 1,362 Ibs. 
| Shrinkage, 4” to 1’. 
{ Grain, rather close 
J) and even. 


| Norway. 

+ Union Bessemer. 
| 4 Sauk. 

; Scrap. 
The scrap we used in all these tests was an 
The 
| figures given are the average of tests obtained 


leven grade of selected machine scrap. 


|from three bars of each kind, and I noticed 
| that each set of bars, of any of these mixtures, 
ing, the mouth gated with a skim gate at one | broke within a few pounds of each other. 

end and flowed through at the other end, and > 
poured at stated intervals during each heat. 








Several men were killed by the giving 


The inside measure of the frame of Zour | Way Of @ crane at an English railroad works 


To give 24’ between™points | recently. ‘‘ Nobody to blame,” 


scale is 255" 
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Lieb’s Saw-Grinding and Gumming 
Machine, 


This machine was especially designed for 
grinding and gumming bookbinders’ circular 
saws, or rip saws with teeth coarser than : 
inch. 
steel, and furnished with compensation bab- 


The spindle is made of hammered 


bitt boxes, which can be adjusted, and, when 


worn out, can be duplicated at small 


expense. All bearings are thoroughly pro- 
tected from grit and dust. 


slides that carry the saw table have universal 


The compound 


screw adjustment in all directions for differ- 
ent-sized saws. By a peculiar arrangement of 
gauges and stops, each tooth is ground the 
exact length and height, so that every tooth in 
the saw will do itsshare of work. The wheel, 
which is of a composition peculiarly its own, 
(not emery) is free cutting and will keep its 
shape. A stream of water is constantly forced 
against the saw and grinding wheel at their 
point of contact, which effectually prevents 
heating of the saw or glazing of the wheel. In 
the saw slide is furnished a diamond tool to 
turn and keep the wheel true, the whole ap- 
paratus being inclosed in an iron pan, con- 
nected to the water supply and soil of the 
building when used, clean water being used 
for grinding. A diamond tool and overhead 
works accompany the machine. 
and loose pulleys, 6 inches diameter and 2; 


Tight and 


inches face; speed of countershaft, 480 revo- 


lutions. 


ape ee 


LETTERS FROM PRACTICAL MEN, 


Leading in Trade, 
Editor American Machinist : 

The article entitled ‘‘ Dry Rot in Manu- 
facturing Concerns,” in the American Ma- 
outnist of March 13th, does, indeed, as stated, 
contain food for thought, but I demur to the 
assumed monopoly of thought which the con- 
cluding paragraph implies. 

‘‘Lingering superfluous on the stage, 
words to that effect, is what older men often 
hear from the lips of impatient young blood ; 
but, if we take the time to look at the number 
of failures which young blood makes, we shall 
see that the question has another side. 

The text of the article referred to is: ‘‘ To 
what may be attributed the decline and final 


” 


or 


disappearance, as active competitors for trade, 
of manufacturing houses once great and ap- 
parently as well situated to lead now as they 
ever were?” Greatest popularity, as indi- 
cated by greatest amount of sales in a com- 
petitive market, would seem to be a fair inter- 
pretation of what is meant by taking the lead 
in manufacturing ; but, from my observations, 
it seems that forcing a great amount of sales 
and skimming the cream of the trade may be 
two very different matters. : 

Large sales of goods may be forced at any 
time by conceding prices, and the impecu- 
nious buyer, who is always very sharp to 
scent young blood and flatter it with his 
patronage, can soon place any young and en- 
terprising firm in the front rank, as far as 
amount of sales is concerned ; but the cream 
of trade, I take it, consists of the profits in 
hard cash. 

About fifteen years ago a young firm started 
out to take the lead 
dealer, who had long enjoyed a monopoly, so 
it was said. One 
capital, and also he had the advantage of being 
The other had the ad- 


vantage of energy without capital, but he was 


in trade from an old 


of the new firm had the 
new to the business. 


a good workman at some parts of the busi- 
ness. The new firm was given a good rating, 
and with plenty of advertising of new men, 
new machinery, new methods and new prices, 
a great start toward the front ranks of trade 
was made. 

The members of the new firm were very 
much surprised to find how easy a matter it 
was to sell machinery. It was not long before 
their shipments were nearly equal to those of 
the old dealer; a little more push and the 
thing would be done. 

The energy was not lacking, and the old 
dealer was left behind. It did not suit him to 
have old customers leave him because they 
but he 
would do business at a profit or not at all. 


could get lower figures elsewhere, 


Ile would not sel] castings at the price of pig 


AMERICAN 


iron, with scarcely the moulder’s wages 
added ; he would rather have the pig iron in 
the yard. 


grasp at shadows. 

After a time,the commercial rating of the 
new firm was somewhat lowered, and then a 
little lower again, and finally their march to 
the rear was as rapid as their march to the 





Pig.2 Fig.1 


Pack1nec Pumps. 


The 
the even tenor of his way, and is now enjoy- 


front had been. old dealer continued 
ing a competency, while both members of the 
new firm are working for others. 

This is what became of one house which 
was filled with young blood, and was once a 
leader in trade. F. J. Masten. 

Packing Artesian Well Pumps. 
Editor American Machinist : 


I have a No. 65 Dean pump, 8-inch steam 
The 
pump is working at an artesian well, and so 
much up 

that 
the packing, and badly 
cut the cylinder. 


cylinder and 5-inch water cylinder. 


sand came 


it soon wore out { 
y 





I put in a new set 
of packing, but could 
not get the pump to 
do more than 40 per 
of the work it 
ought to do. At last, 
I got one of the car- 


cent. 








penters to make a 
block like Fig. 1. I 
slipped it over the pis eae 


ton-rod, up against the db 
piston-head, as in Fig. 


He did not loose his grip when | 
there was anything to grasp, but he did not | 
| drawing. 


about }’’ wide and 1” deep, according to size 
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sumed in unsatisfactory adjustment, is for | 
want of some ten cent appliance. 
In 1882 I designed a new head stock for the 
purpose, although it did not go beyond the | 
[ had occasion to lathe | 
to 42’, and found the shears would 


raise a 
from 30 
do by lowering them from 12” to 6”, and by | 
putting a good, solid stone under each leg 
I could make it do the as well as a} 
heavier one, by making the head stock heavy 


work 


and firm. The drawing will explain. 

A is the head stock with arecess cored in, 
about 1’ wide and 1” deep, as shown by the | 
dotted lines below the box and hole through | 


the standard, and also shown by dotted lines 


of lathe; )is a piece of machinery steel 1” 
square, with a taper groove as shown in detail 
to allow the adjusting wedge to go through, | 
which is 9,” wide; ¢ is the adjustable wedge | 
as shown in detail and needs but little de- | 
scription. It should be made of steel. | 

I am well satisfied the principle is correct | 
and that if adapted it will do away with a 


good deal of vexatious trouble. | 


W. H. Burier. | 


| 

Foundry Roofs—Machine-Shop Floors 

—Fillets for Patterns—Breaking of| 
Water Line Tubes. 


Yditor American Machinist: 


I see a good deal about the construction of 











2. Then I took eight 
strands of hemp and 
braided it 

boiled it in 


square, 


tallow ¢ 











about ten minutes, 
then packed it around 
Fig. 2 with my pack- 
ing-stick and screwed the follower home. 

That pump then did more than it had ever 
done before, and I have had no more trouble 
since. It is an old way of packing, but it 
may be of use to some readers of the AMER- 
ICAN MAcurInist. 


S. H. Dyer. 
Newport, R. I. 
Lining Engine Lathes, 
Editor American Machinist : 
In Feb. 20th issue, O. W. Page makes 





Lrep’s Saw-GRINDING AND GUMMING MACHINE. 


mention, and correctly too, of a trouble with 
lathes. that the 
center end of the head stock spindle will wear 





Every machimst knows 


| 
| down, and by tightening up the screws, he 
finds the lathe bores taper,or ‘‘choke bores”, as 
he expresses it. This necessitates ‘‘ shimming 


up.” Mr. Page says all this time con- 





Lintnc ENGINE LATHES. 


foundry floors, but nothing about the best | 
We 
they are not 


way of constructing a foundry roof. 





have tried gravel or tar roofs ; 
the thing, as the life of a gravel roof is only 
about four or five years, and when it gets | 
We | 


find an iron roof is not much better, even if | 


leaking it is almost impossible to stop it. 


the iron is well painted before being put on, | 
| 
as the steam arising from the floor every time | 


| down 


| that have. 





‘*Pattern-maker” is bothered with his 
fillets. He says that when he works them 
out of the solid wood they often resemble an 

thing but what they are intended for. He has 
tried wood, wax, and leather; had he not bette: 
try lead? There is a lead fillet made esp. 

cially for that purpose, from one quarter «| 
an inch and upwards. Can be put on, eithe: 
inside or out, and fastened down with sma!| 


wire nails. Then burnish it down with a 


| piece of hard wood, so that the edges will | 


He will find that it will sta 
where he puts it, will be nice and smooth, an:| 
will not look like the edges of an old fashione | 


close. 


| pumpkin pie, as his leather fillets do. 


I had a little experience a few days agv 
that I could not account for for some tim: 
In attaching a water-glass tube to the boile: 
of a steam fire engine, when cleaning out th 
tube, an iron wire with cotton on the end wa 
After the tube had been in position fo: 
some time, it commenced to crack in all dire 


used. 


tions. The brass nuts on the ends were quit: 
loose, only screwed up with the finger ani 
thumb. Why was this? Can any of your 
numerous readers tell ? 

I have often seen men trying to cut glas. 
tubes to the proper length. Some woul 
nick them all around with a file, some tak. 
them on the corner of the emery wheel, son: 
on the grindstone, then they would alway 
break where they did not want them to break 
A very simple way is to lap a small cord or 
string once around them at the place you 
want to cut, see-saw it back and forward 
until it gets hot, then with your finger dro) 
a little water on it, and it will crack off just 
where you want it to break. 

Bens. F. HETHERINGTON. 

Indianapolis, Ind. 


Loose Pulley. 
EKditor American Machinist : 

In your issue of February 27 you speak of 
babbitting loose pulleys and doing a fairl) 
decent job. I make a loose pulley that has 
no babbitt metal in it, that is worth a dozen 
I bore the pulley say three-eighth 
of an inch longer than the shaft, then make a 
sleeve that is a good running fit on the shaft 
and also a good running fit in the pulley. In 
this sleve I bore quite a number of holes, o1 
slot it lengthwise ina milling machine, making 
a good storage for oil. 

This is the best loose pulley I know of. 

MacuInIst. 
: a : 
Learning to Draw. 
By James F. Hoparr. 
SECOND PAPER. 


A pair of good compasses must be stiff, yet 


you run a heat, settles on the under side of | they must not work so hard that they cannot 


the iron and rusts it through in a short time, 
however well you paint it on the outside. 


A slate roof is not the thing either, on| 


fit the 
slate around the skylights and cupola stack. 


account of not being able to 
The slates also get broken if you have occa- 
We 


most 


don’t consider a 
of the light 
We have tried nearly 
all kinds of material for roofs, and think the 
next will be sheet copper. 


sion to walk over it. 
foundry perfect unless 
comes from the roof. 


It will be some- 


what expensive, but in the end will be the 


cheapest, as it won't rust. If I had to put on 


another iron roof I would first cover the roof | 


with tar or roofing paper, which would pre- 
vent the steam from getting at the iron. 

In regard to machine-shop floors the tar 
paper is good even there. Part of our works 
are built over a creek, for a distance of 300 
feet, cold wind 
through at a fearful rate ; you would naturally 
think it would make us a very cold shop. In 


and in winter the blows 


laying the floor we used oak fencing, rough, 
just as it came from the mill. We laid down 
one course, breaking joints as well as we 
could, then covered it with tar paper, and 
laid down the next course, being careful to 
break joints. This gives a good oak floor, two 
inches thick, cheap, and good enough for 
anyone. With the floor just put down as 
described, our shop is quite comfortable in 
the coldest weather. 

issue of March 13th 


In your our 


friend | 


ibe readily adjusted by the thumb and a 
| finger of the right hand. 

| See that the points of the compasses ar 
fine and sharp. No good work can be done 
| with a pair of compasses which are dull, and 
Let 


|the first movement be,to put the points in 


|they will only prove an abomination. 


first-class shape, or, get a new pair of com 
| passes. 


A pencil when used with a pair of com- 
| passes, should be firmly clamped to the ad 
| justable leg. The least ‘‘ lost motion” in 
| this case will prove fatal to good work. 

| In sharpening the pencil, the wood should 
be cut back on both sides, leaving the wood 
| at the edges rather long, to support the lead. 
| When thus sharpened, bring the pencil lead 
‘to an edge by rubbing it upon a ‘ dead 
file. 


the pencil be sharpened squarely across, so 


smooth-cut ” It is essential here, that 
| that in drawing a circle, the pencil must mak« 
| but a single light line when moved forward 
and backward over the same path, thus prov- 
jing that both corners of the lead are so 
| shaped that they move in the same circle. 
| If the pencil 


makes two lines, or 


broad line, it must be rubbed upon the file 


one 


| The pen which is used with the compasses, 


|must be so adjusted that it will fill the 


until this error is corrected. 


same conditions when tested by drawing 
circles, the same as with a pencil. 


Pens for drawing lines, either to be used 
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with square or compasses, should not be too 
“bowing” near the points, neither should 
they be too straight and lie too close together. 
In the first case, the lines will be ragged, and 
the ink tends to ‘‘ draw up” on to the edge of 
square or rule. If, as in the second example, 
the sides of the pen are straight and close 
together, the ink does not flow well, and is 
apt to dry very quick near the point of the 
pen, rendering frequent cleaning necessary. 

In using a pen or pencil, take great care | 
not to incline, or lean the pen far from the 
perpendicular, or a poor line will surely be 
made. 

Every beginner in the use of compasses 
should take great care that the central leg of 
the compasses shall stand nearly perpendicu- 
lar. This may be done by means of the 
joints in the legs of the instrument. Any 
failure to observe the above caution will 
cause the needle point to act like a reamer, or 
countersink, and a big taper hole to be worn 
where the center point should be. 

In case of a center from which a great 
number of circles must be described, or 
which is to be used considerably, a thumb 
tack may be forced in and the needle point 
may be placed upon it. 

The above method works well; but the 
great objection comes to light afterward, as 
when the tack is removed a bad looking hole 
is left where the center should be, and 
renders useless any further attempt to use the 
center to lay off distances from it. 

The beginner should not attempt pen work 
to any great extent, as it is much better to 
confine the attention entirely to constructing 
simple geometrical figures, the methods of 
laying off angles, and all the various ‘‘ prob- 
lems” which are given in text books on draw- 
ing and geometry. 

In fact, all the first lessons in drawing, 
aside from learning to use the tools, are almost 
purely a study of geometry. An extensive 
and exhaustive knowledge of geometry will 
be a great help to the draftsman, but many 
good draftsmen get along with a limited 
knowledge of that science, and get along 
well. 

A limited knowledge of geometry is im- 
peratively necessary, and if not already 
acquired, it must be learned nov, 
studying the use of drawing-tools. 

A conception of lines and curves and 
simple plane figures will be readily acquired 
during the first The act of 
drawing these figures serves to fix them firmly 


while 


few lessons. 
in the memory. 

The construction of polygons of regular 
and irregular figure will further advance the 
geometrical knowledge, and right at this 
stage the student must bear in mind that he 
must not get along too fast. 

The desire to go direct from plain figures 
attempt to delineate a machine, is 
always present with the student, and should 


to an 


be uniformly discouraged. 

The art of representing on paper the lines 
forming a piece of machinery al! depends 
upon knowing how to locate and form each 
single line, and how to project them in their 
proper locations. This knowledge can only 
be acquired by careful study, step by step, 
and not by sudden jumps and spurts. 

dite 


Books. 


Many mistakes are made in buying books. 
And many mistakes are made in the use of 
books after they are bought. To a great 
many their ‘‘library” is of no more use to 





| 
them than so much old paper; it’ remains | 

| 
Make 


ita rule never to buy a book unless it con- 


upon their hands as mere dead wood. 


tains something which you want, or which 


you know will be of future use to you. 
Possessing a ‘‘ library’”’ does a man no good | 


as long as it is merely a library to him. 


If you desire certain information, and 
know that a certain book will give it, buy it 
at the first opportunity. 

It is of no use to buy a dozen books of a 
dealer just because you get a ‘‘ good bar- 

It is of no use to hope 
that they may be of use sometime. 

Never expect the whole of a book to prove 
valuable. If a single chapter contains some- 
thing which you need, call ita good inyest- 
nent, 


vain’? by so doing. 
g y g 


Railroad Shop Matters in St. Paul. 


The principal locomotive repair shops of 
the Chicago, St. Paul, Minneapolis and 
Omaha railroad were erected at St. Paul 
about four years ago. We were recently 


shown through these shops by the general | 


master mechanic, Mr. Matt Ellis, under 


whose direct supervision they are run. At/| 


present some 250 men are employed five and 
ahalf daysa week. They have to make neces- 


| sary repairs to 146 engines ; and eight more, 


with 18’ 24’ cylinders and 5 foot drivers, 
will soon be completed for this road by the 
Schenectady Locomotive Works. 
ticed eight engines going through the process 
of overhauling. They are all being furnished 
with straight smoke stacks and extension 
fronts, so as to keep smoke and cinders from 
blowing upon the passengers in the trains. 
All the engines on this line are provided 
with brick arches. Pumps are being taken 
off and injectors put on. Mr. Ellis says the 
engines can not make as fast time with pumps; 


We no- 


besides which, injectors cost less to keep in 
order. The above changes are made to 
engines as fast as they come into the shops 
for overhauling, and the new engines will be 
built in this way. The past winter has been 
a bad one for breakage of side rods and 
locomotive tires while the 
winter a year ago brought very few such 
mishaps. In summer a breakage seldom oc- 
curs. Mr. Ellis thinks steady cold weather 
causes fewer breakages than fitful cold and 
warm weather like that which prevailed this 
winter. A large part of the engines are 
fitted with iron snow-plows, and nine snow 
flanging machines of Mr. Ellis’s design are 
used upon the road. Snow causes consider- 
able trouble, but there has been no blockade 
upon the Omaha line this winter. 

The shops are well lighted through win- 
dows and by electric lights. The main 
buildings are heated by exhaust steam. The 
check system prevails in the tool room and 
they are approaching a uniform system of 
standard gauges. 
tools have lately been placed in the shops. 
We noticed a machine for facing guides, 
gotten up by Mr. Ellis. The guide is fastened 
to a bed, which is moved by a square-threaded 
screw, like a planer bed. 
does the grinding. 


on this road, 


Some $5,000 worth of new 


An emery wheel 
It has a lateral automatic 
motion when running, and finishes the guides 
quickly and neatly. 
done on the grindstone. 


The work was formerly 
The blacksmith 
Every forge hood is 
hung on the telescope plan and is raised and 


shop has 10 forges. 


lowered by two weights and pulleys as easily 
as a window. In building a fire the hood is 
brought low to prevent gas and smoke from 
escaping into the shop. With stationary 
hoods the air in the shop was almost stifling 


when firing-up. 


The present shops of the St. Paul and 
Duluth Railroad in St. Paul are old and 
rickety. Plans for new shops have been 
made by Master Mechanic C. F. Ward, who 
recently conducted us through the different 
departments of the works. The new shops will 
be built a mile or two from the old shops. 
Between the machine shop, 200 x 85 feet, and 
the car shop of the same size, will run a trans- 
fer table the whole length. The boiler shop 
will be 50 x 85 feet ; wood shop, 75 x 85 feet ; 
blacksmith shop, 60 x 85 feet ; the paint shop, 
50 x 100 feet; and the store room and offices, 


50x 150 feet. The arrangement of shops 
is good and convenient. A new round- 
house of ten stalls has already been erected. 


Ten more stalls will be added. The ma- 


|chinery now in use is good, and will be 


removed to the new quarters as soon as they 
are ready, but it is uncertain yet when the 
work of construction will begin. 

Among the new machines then required will 
be a 13” slotting machine, a flue welder, and 
The 
force now employed consists of 125 men. ‘The 
Duluth road has 37 engines to be kept in order 
at these shops, besides which six new Brooks 
engines will be completed for them about the 
middle of April. Four will have 17’ x 24 
and two, 16’ x 24’’ cylinders. All will have 59’ 
driving wheels. 


a B. and 8. Universal milling machine. 


When engines come into the 


| shop, they are sent out with Monitor inject- 


ors on the left side to run by and pumps on 
| the right side for reserve. 

We noticed in these shops a very attractive 
sleeping car, just remodeled from a Pullman 
ear. It ‘Twin Cities,” and the 
people of both St. Paul and Minneapolis feel 
equally honored by that designation. 


” 


is named 


The repair shops of the St. Paul, Min- 
| neapolis and Manitoba Railroad in St. Paul 
are quite busy, about 400 men being employed. 
Some thirteen engines were undergoing re- 
pairs when we visited the shops last week. 
No especial alterations are being made in the 


way of improvements, their policy being 
rather conservative in this respect. Of the 


201 engines used on this line, only six have 
extension fire-boxes and straight smoke-stacks. 
Master Mechanic Thomas Downing does not 
find that these engines save any fuel, although 
they prevent cinders and smoke from defacing 
the passenger cars. Mr. Downing thinks the 
greatest improvements of the future will be 
in higher steam pressure and heavier weight 
on driving wheels. He opines that twenty 
years hence a steam pressure of 200 Ibs. in 
locomotive boilers will be regarded as normal. 
The Manitoba road runs through what is 
generally regarded as the ice and snow-bound 
region of the Northwest, but Mr. Downing 
informs us that, so far from having snow 
blockades, they have not used a snow plow 
for two years. Eight engines are fitted with 
snow plows, and distributed along the line 
ready for use when a big storm comes, besides 
which several Temple snow flanging machines 
are on hand for such anemergency. Only one 
locomotive tire has broken this winter. Mr. 
Downing has a set of locomotive tires taken 
from a switch engine, which were worn from 
1,’ to ? in the thinnest places, without 
breaking or getting loose. They went through 
zero weather, and the test was a good one. 
We were shown a very thorough ‘“‘ engine 
register’? by Mr. Downing, who has it close 
It is marked out 
upon a single scroll of paper, mounted like a 


to his desk for reference. 
window shade upon a spring roller. Upon 
pulling it out the following particulars about 
each locomotive are exhibited: Number; 
name of builder; cylinders, right and left ; 
stroke ; 
tires; tire thickness at last turning ; size of 


engine-truck journal ; 


diameter of wheel centers; kind of 


size of engine-truck 
wheel; tender-truck journals; tender-truck 
wheels; kind of axle; size of driving jour- 
nals; number of flues; diameter and length 
of flues; fire-box and total heating surface ; 
size of grate ; kind of feed apparatus; weight 
on engine-truck; weight on drivers; total 
weight; weight of tender; capacity of tank ; 
capacity of coal space; kind of safety valve; 
air brake. The record is not wholly filled 
out, but is being made complete as fast as 
possible. 

Mr. 
shows, by colored disks, more than is usually 
exhibited in that way. 
senting an engine in use, shows its general 


Downing’s locomotive check board 


Fach check, repre- 


condition of fire-box, condition of flues, con- 
dition of tires and condition of machinery. 
The general condition is determined by sum- 
marizing the condition of parts. 

The shops are well equipped with good 
machinery, and were built three years ago. 


The Minnesota and Northwestern Railroad 
has a small round-house in St. Paul, and will 
soon proceed to erect new repair shops for 
locomotives and cars just outside the city 
limits. 
dent Stickney involve the erection of a 17- 


The shop plans showed us by Presi- 


stall round-house ; a machine shop 130300 
feet; a car erecting shop 130X300 feet; a 
wood working shop 60300 feet; a paint 
shop 115X300 feet; a boiler shop 60250 
feet; a blacksmith shop 55265 feet, and 
| several smaller buildings. 





Only a section of 
| . . ‘ 

these shops will be erected this year. Some 
| $20,000 worth of new machinery has already 


| been ordered, and more will be required. 


The road has 36 locomotives, including some 
The 
lines are to be greatly extended, and the 


ordered to be completed next month. 


shops are planned to meet future require- 
ments. 


| The most extensive railroad shops in St. 





* 


Paul are the new car shops of the Northern 

Pacific railroad at 

five acres are kept apart for them. 
built 

within the past year after the plans of Mr. G. 


Como, where’ twenty- 
They have 
been and equipped with machinery 
W. Cushing, the Superintendent of Motive 
Power Machinery and Rolling Stock, who 
showed us through the shops one day last 
week. The largest building is the car erecting 
shop and wood working shop, 344x 80 feet, 
with one wing for machine shop, about 79 x 92 
feet, an opposite wing of same size for a coach- 
erecting shop and a third wing, 108 x 50 feet, 
occupied by boiler room, engine room and 
coal room. The blacksmith shop is 65x 100 
feet, the paint shop 150 x 194 feet, the freight 
repair shed 70 x 320 feet, and the office build- 
40x80 feet. 


smaller buildings used for dry kilns, store 


ing There are several other 


rooms and other purposes. ‘The whole plant 
is pleasantly located upon elevated ground 
and a canal large enough for a man _ to 
walk through extends under each building. 
In this canal are the sewer pipes, water pipes 
and pipes to carry steam from one building to 


another. ‘The buildings are amply lighted by 


windows in the walls and in the roofs. Elec- 
tric lights are placed at frequent intervals 
through the shops and on the grounds. The 


paint shop has eight tracks, seven of which 
extend to switches both ways on the outside 
Phis 


shop, which accommodates sixteen cars, has a 


There is no need of a transfer table. 


solid concrete floor so arched and guttered 
between tracks and between the rails of each 
track that all water used in washing cars runs 


into the sewer. The shops are heated by 


steam, having overhead pipes and pipes 


running around the sides. The shops are 


well provided with tracks and turn-tables 


where needed. Everything is made as con 
venient for work as possible. The machinery 
is nearly all new and of the best variety. 
These shops will not be run regularly until 
May. 


the outset, but there is room to employ 800 


Not over 300 men will be employed at 
when needed. ‘The shops are only for repair 
ing passenger cars, 

With 250 locomotives running regularly on 
the Northern Pacific, only one side rod and 


one locomotive tire have been broken this 
winter. The broken tire was discovered by 
inspection in the shop. A side rod broke 


while the engine was pulling a train. It 
punched a hole in the tender and let the 
water out. ‘The engineer, however, was equal 
to the emergency. He had enough water in 
the boiler to run to the next station. There 
he plugged the hole with old clothes, took 
on a supply of water and came into St. Paul 
only thirty minutes late. 

Mr. Cushing informs us that he discards 
the best locomotive tires when worn to an 
inch in thickness and the poorest tires when 
worn to an inch and a-half. 


A 


According to Consul-General Mueller’s re- 
port to the State Department from Frankfort- 
on-the-Main, Germany, the American watch 
and clock manufactories are to be congratu- 
lated upon their progress, since the export 
from Germany to the United States of this 
class of goods has decreased 50 per cent. last 
year, amounting now to but little. American 
clocks and watches are highly esteemed there. 

ee 

A late issue of the /ronmonger publishes 
the statement of a ‘‘ recent writer” that a 
Philadelphia firm used ‘*10,000,000 feet of 
lumber, made and worked into edge tools.” 
If iron and steel are so scarce in Pennsylvania, 
what will become of the rest of the country ? 

elie 

Say an engine or machine develops a cer- 
tain difficulty, and a machine shop man is 
called in and asked if he can remedy the 
trouble. Say he says he can, is told to go 
ahead and do so, but tries and finds he cannot. 
He sends in his bill for the work done by his 
establishment. Is the owner justified in re- 
fusing to pay it? 

a 

It is stated that ‘‘ of over $26,000,000 in- 
vested in pipe lines and tankage, over $6,- 
000,000 of this property is worthless, owing 
to the failure of oil districts, in which the 
plant is located.” 
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choose in our advertising columns, but our editorial 
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GR Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 
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to advance, or hobby to ride. 

CR We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we 
on subjects pertaining to machinery. 

GP™ Subscribers can the mailing address of 
their paper changed as often as they desire. Send both 
Those who fail to receive their 


represent, 
have 
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Heating Dwellings by Steam. 
The convenient, efficient and economical 
heating of dwellings is a subject to which 
frequently little attention is given until the 


need of a better method is made manifest by | 


months of discomfort and inconvenience. 
The winter just closing has brought this sub- 
ject before a good many individuals, and the 
present may be a good time in which to bring 
it to the notice of the public. 

In cities, public and office buildings are 
now, as a rule, heated by steam. In every 
city some of the larger dwellings are already 
so heated, although the disadvantages attend- 
ing the ordinary methods are usually much 
less apparent in city houses than in country 
dwellings, very many of which are built of 


| wood, and most of which are exposed on all 





| sides to searching winds and severe weather. 


It is in country dwellings, particularly those 
in suburban neighborhoods, that the demands 
of the heating problem are most urgent, and 
that, too, during at least one-third of the 
year. 

We have in mind a number of householders, 
living in well-built suburban dwellings, who 
have been fairly driven into discarding the 
methods previously relied upon, and into the 
substitution of steam, as a means of heating, 
by sheer inability to keep their houses 
reasonably warm or the inmates moderately 
comfortable. 

One of the prime causes of this inability in 
such houses is the difficulty experienced in 
attempting to force currents of warm air 
through the house in a direction contrary to 
that from which the wind may happen to be 
blowing at any given time. Something may 
be done to modify this difficulty by care in 
locating pipes and registers, but the main 
difficulty will continue. Nor will the cost 
and labor involved in attempting to heat such 
dwellings with hot air furnaces be found 
inconsiderable items; while the inequalities 
of temperature found in the various parts of 
a house so heated, usually result in drafts, 
which are as dangerous to health as they are 
destructive to comfort. The presence of dust 
in every part of the house and the frequent 
emission of coal gas are also items in the 
general count. Temporary neglect in keep- 
ing up the fire in a furnace is naturally 
followed by a rapid lowering of temperature 
throughout the house, the effect of which is 
liable to be severely felt. 

When stoves in the different rooms are 
used instead of a central furnace, communi- 
cating registers may often be advantageously 
employed to heat upper rooms, but halls are 
sure to be inefficiently heated, if heated at all, 
while all that has been said regarding dust 
and drafts, in speaking of furnace heating, is 
usually true in even greater degree. 

The first cost of a steam-heating plant for 
such a dwelling as has been referred to, will 
undoubtedly be greater than that of either 
furnace or stoves, possibly in the proportion 
The cost of main- 
should be 


of five to two or three. 
tenance, however, less with a 
well-appointed apparatus, automatically regu- 
lated and using steam at low pressure, both 
as to the amount of fuel used, the amount of 
personal attention required, and the degree of 
damage to furniture, caused by dust and 
shrinkage. 

One of the special advantages of heating 
by steam pipes and radiators, consists in the 
substantial equality of temperature in all 
parts of the house, whether near the radiators 
or elsewhere, while the pleasantly moist con- 
dition of the air is also worth noting. 


Temporary inattention to the fire, too, usually 


| results in less markedly lowering the tempera- 
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ture of the house, than where a furnace is 
used, because of the substantial degree in 


| which the heat is, so to speak, stored in the 


| 
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pipes and radiators, bringing about a less 


rapid cooling than would otherwise be the | 
| case. 


Then, too, the facility with which the 
steam and consequent heat may be turned 
off, wholly or partially, in moderate weather, 


when only a little heat is required, is another | 


important consideration. Nor need means of 
securing adequate ventilation be found diffi- 
cult of application. 

As to the degree of skill required to oper- 


9 
19 | ate a properly constructed apparatus for heat- 


ling a house by steam, it does not seem of 
| necessity to call for a higher grade of intelli 
gence than is ordinarily employed in such 
| dwellings to manage the range boiler, and 
| water back, except as a few minutes occa- 
sional supervision on the part of the owner 
may serve as a means of judicious guidance. 
pone eae 
The March 3d issue of a Western com- 
mercial paper takes apparent advantage of our 
method of dating our issues in advance, to 
crib bodily from our March 6th issue (which 
appeared on the news stands all over the 
country on February 24th) our editorial en- 
titled ‘‘ Enlarging the Erie Canal.” Though 
one of the most annoying, the present is not 
by any means the first instance, in which the 
paper referred to has filched from our col- 
umns without credit. 
—_- - 


Controlling the Erie Canal. 


In our issue bearing ‘date March 6, 1886, 
we presented some considerations bearing 
upon the commerce of the Erie Canal as it 
now is, and as it will be, when enlarged, as 
has been proposed. 
O. B. Potter for a copy of an address recently 
delivered by him in Congress, in which he 
urges, justly and forcibly, as we think, that 
the State of New York can ill afford to let 
such a vast public work pass from its control. 
That the Erie Canal should be enlarged to 
the greatest practicable capacity, and the sys- 
tem employed in it improved to the utmost 
limit of possible improvement, we think few 
disinterested persons will dispute. 

But turning it over to the general govern- 
ment can scarcely fail to result in dwarfing 
the possibilities of the canal. Costly im- 
provements could thereafter only be pro- 
cured by consent of all sections of the coun- 
try, and this consent it would probably be 
very difficult to procure. Most likely it 
would be procurable only in consideration of 
consent to vastly greater sums spent else- 
where in improvements of far less value. 
any case, delays would tend to nullify the 
value of the canal to New York as well as to 
the country. 

It is because the canal is of value to the 
whole country that it is of such paramount 
value to the State and city of New York. 
And it is precisely because of this paramount 
value that the State and city cannot long 
afford to let the canal remain unimproved, 
and can never afford to let it pass from their 
control. 

° ee — 


Making Drawings for Publication. 


When drawings are made larger than they 
are to appear when engraved, it is customary 
to photograph the design, as received from 
the author, to the desired size, and then the 
engraver can take sizes for the engraving 
direct from the photograph. 

When drawings of this class are tobe made, 
if they are executed on white paper, they are 
much easier prepared for the engraver. 

Take for instance a sketch in pencil on a 
piece of common manilla paper; this paper 
has a decided yellowish tint, and yellow light 
may be said to be reflected from it. 

Different colors of light have different de- 
grees of actinic power. A blue will photo- 
graph nearly white, while red or yellow yield 
almost a jet-black picture. Whena faint pen- 
cil mark, on manilla paper is photographed, 
the paper often ‘‘takes” darker than the 
pencil mark and the result is discouraging. 


paper the effect is better, but not equal to 
pencil marks on white paper. 

If, in making sketches, this matter is borne 
in mind, the labor of re-drawing is dispensed 
with, and at the same time more accurate 
| work is ensured from the engraver. 

When sketches are thus photographed to a 
smaller size it makes no difference on how 
| large a scale they are drawn, 
| easily reduced to any given size. 
| It often happens that an author makes 
|small elaborate drawings, and puts them in 
the shape he desires to have them published. 
In this case much trouble can be saved by con- 

sidering the width of the columns in which 
| they are to appear. 





as they are 





We are indebted to Hon. | 


Tn | 


When good black ink is used on manilla | 


If a cut for the American Macutnist be 
made 2} inches wide it will go into the 
column without trouble; whereas, if the 
drawing for the cut had been 23 or 2} inches 
wide, there would have been considerable 
trouble caused, and time lost, by reducing 
the drawing or in ‘‘ working around” the cut 
when placed in the center of two columns. 
The same may be said of double-column cuts. 
Make the drawings for them not over 4} 
inches wide and they will go in without 
trouble. 

As before stated, these remarks are not in- 
tended for offhand sketches, perhaps five or 
six times as large as they are to be printed. 

Such drawings are always to be photo- 
graphed. Therefore make them white 
paper, and make small drawings small enough 


| to go into column measure. 
=> 


Dishonest English Manufacturers, 


on 





Judging from the utterances of our English 
exchanges, we should infer that there was 
rather phenomenal dishonesty amongst Eng- 
lish manufacturers—at least amongst those in 
certain lines. Or is it because English jour- 
| nalists have a healthy habit of exposing things 
of this kind? Referring to Sheffield, Zron 
Says : 


It has become the custom with certain 
traders and manufacturers in that town to 
import cheap German goods—such as scissors, 
| table knives, pocket knives, etc.—and to mark 
| them, or pack or card them, in such a manner 
as to pass them off as if they were the manufac- 
tures of Sheffield. Fire irons and skates are 
manipulated in a similar way. The goods 
|are sometimes imported ready stamped with 
|the deceitful name or mark; at other times 
|the mark is placed on after their arrival in 
| this country. 





It is a common opinion in this country that 
Sheffield has lost its pre-eminence by tricks 
similar to this, and that they have been going 
on for years. Of this corroborative testimony 
is had in the following from the journal above 
referred to: 

Some forty-three years ago, two Sheffield 
traders were fined heavily for marking cast- 
iron blades with the words ‘‘shear steel” 
and ‘‘ cast steel,” and the falsely-marked 
blades were publicly destroyed in Paradise 
| Square, under the authority of the master 
|cutler. The present case is very analogous ; 
but the Cutlers’ Company, with whom one 
would suppose rested the vindication of the 
fair name of the trade with which it is asso- 
ciated, refuses to interfere. 


This would go to show that dishonest prac- 
tices are not new in Sheffield, and, what is 
worse, that while they were formerly con- 
demned by those who had authority to do so 
If Sheffield 
manufacturers resort to such tricks to meet 
foreign competition, which is what seems to 
trouble them, then in the end it will be all 
the worse for them. 





they are now suffered to pass. 


- ated — 
An ** Engineering Era.” 


We have received a number of communica- 


tions from individuals and establishments, 


asking our attention to the subject which was 
editorially noticed under above heading in our 
March 6th issue, and warmly approving our 
remarks upon the silence-gives-consent plan 
of building up a newspaper circulation. For 
the purpose of further protecting the interests 
of manufacturers and mechanics generally, 
we quote entire, only omitting name and ad- 
dress, the following letter, which we have re- 
ceived from a large machinery establishment : 


Your editorial in the March 6th number on 
| ‘* An Engineering Era” suggested the advis- 
ability of a search about the place for one of 
the circulars reprinted in your columns. Sure 
enough, we found it. The fact you bring out 
in your article that manufacturers receive 
hundreds of publications in which they never 
look, is well proven by our own case. We 
subscribe for anumber of good trade papers, 
among them the ever welcome AMERICAN Ma- 
CHINIST,” and we are recipients of many that 
we do not pay for. But the idea of being 
forced—‘‘ silence giving consent ”—to pay 
fora paper of any kind, even if it were as 
good as the AMERICAN MACHINIST, arouses us 
to indignation and denunciation. Accordingly, 
we have written the company to which you 
refer, under date of to-day, as follows : 

‘* Fortunately, we have just discovered this 
circular in our files. 

‘In the annals of trade journalism, we 
never heard of a cooler, more brazen-faced, 
more impudent assumption than that, silence 
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civing consent, you will add our name to 


vour subscription list. 
' “Take notice, we have broken the silence, 
io not care for your paper, and further, 
that we sympathize with reputable trade papers 
vhose honest efforts have to come in compe- 
tition with so tricky a scheme to force a pub- 
lication upon a busy business world.” 
This communication with you is in the line 
f commendation of your course, in expos- 
ing the concern spoken of, and as an earnest 
f our appreciation of your efforts to protect 
s, as well as others in the same position. 


ted — 


No. 3, N. A. S. E., of Newark, N. J. 


A representative of the AMERICAN MAcuHInIst | 

as very pleasantly received at the rooms of 
this association on one of its recent meeting 
nights. This association now numbers upwards 
of one hundred members, and is one of the 

ost progressive in the country. They have 
secured a new hall for permanent use, and 
have ample funds in the treasury for fitting it 
ip for their purposes. They propose to enter 
energetically upon the discussion of live sub- 
ects connected with steam engineering. 


ee 

A number of correspondents have notified 
us of the arrest of Fink, the bogus oil man, a 
few days since, in Philadelphia, pending a 
requisition from the Governor of Michigan, to 
which State he goes to be tried on the. charge 
of obtaining money from the Detroit Machine 
It is to 
be hoped that technicalities will not be per- 
mitted to defeat the ends of justice. 

ope — 


Screw Works under false pretenses. 


We are informed by circular from W. H. 
Thomas, superintendent motive power of the 
East Tennessee, Virginia and Georgia Rail- 
road, that J. B. Michael has been appointed 
master mechanic of the Alabama division of 
that system of roads, in place of Simon Gay, 
transferred. 

—— 





Literary Notes. 





We have received a bound volume of The 
Locomotive, for 1885, new series, Vol. VI. 
This volume contains an amount of valuable 
information which entitles it to a place in the 
library of every steam engineer. The present 
volume contains 192 pages of reading matter 
fully indexed. The Locomotive, which is 
published by the Hartford Steam Boiler In- 
spection and Insurance Company, Hartford, 
Conn., may be obtained free upon applica- 
We be- 
lieve the price of the bound volume is $1.00. 


tion at any office of the company. 


seabed odipe == 
Wade's 


second year with its present number. It 


Fiber and Fabric commences its 


makes a practice of stating its convictions 


as to right and wrong, without fear or 
favor. 
The paper is a bright little sheet, and we 
wish it success . 
= 
The Stationary Engineer for March comes 
to us enlarged in its three dimensions of 
length, breadth and thickness, and without 
deterioration in its other essential qualities. 


It is bright, spicy and instructive as usual. 








Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address 
If so requested, m ither name, correct initials, nor loca- 


on will be published. 


(122) Canadian, Renfrew, Ont., asks: 1. 
Is it possible to make an automatic engine run 
2? A.—Probably 


not, if the same pains are taken with one as with the 


steadier than a plain slide-valve 
other, including the construction of governor. 2. 
At what part of stroke should steam be cut off with 
a plain slide-valve? .A builders make a 
slide-valve to cut-off 
stroke, with good results, 


-Some 
early as 5, or 
3. What size ports should 


as even k 
a 14x21" engine slide-valve have to run at 120 rev 
olutions? A.—You will find a table of port areas 
in the AMERICAN MACHINIST of Sept. 5, 1885, from 
which you van easily determine such matters for 
yourself. 





(123) C.J. 0O., Waltham, Mass., asks: Is 
there anything which I can mix with lead, in order 
to make it softer? A.—We do not know of an alloy, 
or a metal, among those in common use, which is 
softer than pure lead. 
often contains other metals which may cause it be 
harder than when pure. 


(124) Type, Philadelphia, Pa., asks : 


what is type-metal composed ? 


Ordinary commercial lead 


Of 
A.—Ordinary type- 
metal consists of lead and antimony, in about the 
proportions of three parts of lead to one of anti- 
mony, varied either make it harder or | 
softer. Sometimes arsenic is added, sometimes 
copp er, tin, bismuth, etc., are added. 

(125) E. P., Toronto, asks: What is the 
best method of exhausting from a} 
moulding shop? 


way to 


core smoke 


not sufficient, an exhaust fan 
be desirable, and would give satisfaction. 


of ventilation are 
would 


Calculate how often the air in the shop must be | 


changed, and put in a fan of the requisite capacity. 


(126) C. N. S. Hixton, Wis., asks: 1. 
What will cement leather to A.—Wash the 
iron in hot gelatine, and apply a hot infusion of 
gall-nuts to the leather, and unite under considera- 
ble When a has 
broken, is there any way of fixing it up for a pat- 
tern ? 
so that a casting may be had from it, but it will not 
generally make a satisfactory job. Your other 
questions are such as an apprentice in a foundry 
can answer you. You will find the information you 
call for in books on foundry practice. 


(127) S. §S., Hudson, Mass., writes: I 
would like to know what number of threads per 
inch, according to diameter, are 
the large machine builders. I have come across a 
great many bolts of a certain size, with a great 
variety of thread, and this is a great inconvenience. 
Now, why can’t there be a standard adopted like 
the **Standard Morse Taper,” 


iron? 


pressure. 2. spur-gear been 


A.—It may be patched together sometimes, 


used by some of 


which I see by your 
paper of a few months back, is coming into use by 
a great many first-class tool builders. A.—The 
United States Standard, as determined and adopted 
by the Franklin Institute in 1864,is generally in 
Consult any hand-book for the table. Has- 
well gives it in his 35th edition, on page 124. 


use. 


(128) W.N., San Francisco, Cal., asks : 
In fitting car axles, crank-pins, etc., in locomotive 
shops, what is the rule for allowance for a fit that 
is to go together at adefinite pressure? A.—There 
is, so far as we know, no definite rule. Much de- 
pends upon the character of the boring and turn- 
ing. The allowance would not be generally pro- 
portioned to diameter. Professor Sweet found an 
allowance of 1-100 inch satisfactory for both a 10- 
inch shaft and a 7-inch crank-pin. 
the same allowance 


We have made 


for shafts ranging from 4 


inches to 6 inches diameter with good results. In 
these cases the turning was smoothly done. We 
believe the allowance is determined  experi- 


mentally rather than by calculation. 


(129) D. P., North Adams, Mass., asks: 
What amount of surface should a surface con- 


denser have for a four horse-power engine, using 


steam full stroke ; and whatis the rule for calcu- | 


lating size of condenser? 
the way of a rule in common use. Each builder 
determines experimentally what gives good re- 


sults. An old rule used to be, toallow three-quar- 


ters as much cooling surface as there is heating | 


surface in the boiler. Examples in modern prac- 


tice will show a variation of from three to ten 


pounds of steam condensed per hour for each foot | 
The temperature of the water | 


of cooling surface. 
circulated has much to do with it. 


less than fifty feet of cooling surface. 


(130) Q. E. D., writes: We 
horse-power engine, exhaust pipe 2”, 
5,000 feet of 1 pipe for heating. 1. If we use the 
exhaust for heating should not the exhaust pipe be 
It would probably be better to make 


have a 


larger? A. 


it24". 2. Whatshould be the size of back press- | 


ure valve? A.—It is a good plan to use a back 
pressure valve one size larger than exhaust pipe. 
3. What distance the engine should it be 
placed, and should it be vertical or horizontal? 
A.—Place it at any convenient point in the ex- 
pipe preferably within a few feet of en- 
gine. Putatee in the exhaust pipe, to connect with 
the heating pipe, then the back pressure valve, 
vertically, then continue a pipe to the atmosphere. 
4. At what weight should the back pressure valve 
be loaded? A.—Not to exceed 2 1bs. to the square 
You will not be likely to get enough exhaust 


from 


haust 


inch. 
steam to heat 5,000 feet of pipe in cold weather. 


(131) W.D. R., Minock, Ill., asks how to 
calculate the bolt with 10 
threads per inch, when pulling on the nut witha 
200 lbs. through the a 24" 
-~-Making account of friction, the 
power applied to the bolt would be the radius of 
the circle described by the power, divided by the 
distance from one thread to another, and multi- 
plied by the applied. In this the 
power will not be quite at the end of the wrench, 
and we will assume that it travels in a circle of 44" 
in diameter, or 138.2’ in circumference. Now; we 
can pull 200 lbs. for every time 1-10 of an inch is 
138.2 inches, or 1382 times 200, 
In actual 
that 
would hardly be expected to give uniform results. 
As a general thing, friction would consume nearly 
or quite one fourth of the above amount. 


power exerted ona 1” 


force of medium of 


wrench? A, no 


power case, 


contained times in 
which equals 277,400 lbs.; about 138 tons, 


practice, the conditions vary so often tests 


AMERICAN MACHINIST 


| tubular boiler will be needed? 


A.—Probably, as existing means | 


A.—There is nothing in | 


We should say | 
that with so small an engine you would require not 


15 | 


and about 


(132) C. M. B., Southford, Ct., asks how 
to find the piston speed of a steam engine, and 
what is the piston speed of an engine 15/'x38’’, run- 
ning 75 revolutions per minute. A.—Multiply 38 by 
75 and again by 2, as the piston travels twice the 
length of the stroke during each revolution. The 
result is 5,700 inches, which divided by 12, equals 
175 feet, the piston speed per minute. 2 What 
power can I get from a 1144''x3", double cylinder 
oscillating engine running 400 
minute? A.—The steam pressure is not stated; 
assuming it be 60 pounds per square inch, the 
power developed probably would be a little less 
What size of upright 
A.—A boiler with 
about 15 square feet of heating surface ought to 
furnish sufficient steam. 


(133) C. H. L., Canton, Maine, writes: 
| We have a3y horse-power engine with 
| 24’ shell 4’ 6” high with 191%, in. flues. 
haust was run into the chimney before 
and has rusted the headin places 3-16’ or more 
around the center flues. We have tested it at 140 
lbs. by filling the boiler with 
firing up and it seems to be tight as a cup with the 
exception of five flues in the center of fire box, 
but they seem to be tight now. dg 
and the head \%"’.. 1. At what pressure is it safe to 
run? A.—We do not consider the boiler safe at any 
pressure without a thorough examination by some 
competent party. 2. What is the capacity of such 
a boiler? A.—From two to three horse-power. 3. 
Our engine *“‘squeals” unless the cylinder is oiled 
very frequently. What might be the cause?) A.— 
It might be caused by a good deal of water being 
carried over from the boiler to the cylinder, a very 
common trouble with small boilers. 


revolutions per 


than one horse-power. 3. 


a boiler 
The ex- 
we got it 


water, and then 


The shell is 





USINESS SPECIALS 


Transient Advertisements 50 cents a line for each 


insertion under this head. About seven words make a 


line. Copy should be sent to reach us not later than 


Wednesday for the ensuing week's issue. 


T. M. Parker, Steel Stamps, Stencils, Hartford,Ct. 


J. Clayton,Air Compressors, Rock Drills,43 Dey st,NY 


Steel Name Stamps, ete. J. B. Roney, Lynn, Mass. 


Tack, Wire and Shoe Nail Machinery. Wm. A. 


Sweetser, Brockton, Mass. 





lets Mfg. Co., Providence, R. I. 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. 
& Co., cor. Fulton and Dutch sts., New York. 


| Tools, Hardware and other specialties made under 
| contract. American Machine Co., Philadelphia, Pa. 


Patent Attorney and Expert. 
and details. Wm.H.Weightman, 82 Astor House, NY 


Foot-power Machinery, for workshop use, sent on 
trial if desired. W. F. & Jno. Barnes, Rockford, IIL. 


Improved Labor-saving Upright Drills, 20-in. to 
36-in., inclusive. Currier & Snyder, Worcester, Mass. 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 62 
Chatham st., N. Y. 

10,000 names of Manufacturers in N. Y. and N. J 
| Steam Users’ Directory (in press); send for circu- 
lar. J. N. Mills Pub. Co., 30 Vesey st... New York. 

Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See Mar. 20, p. 11. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


E. Merritt & Co., Brockton, Mass., established 
1859, only manufacturers of a complete line of Tack 
and Nail Machinery. Send for circulars. 


Files recut without drawing temper, about one- 
half usual prices; samples recut free; prices on 
application. The Acme Co., Collinsville, Conn 


* Complete Practical Machinist,” $2.50; ** Mechan- 
ical Drawing Self-taught,” $4. Books for work- 
men. Joshua Kose, Box 3306, New York City. 

Bound Volumes of the AMERICAN MACHINIST for 
the years 1880, 1881, 1882, 1883, 1884 and 1885. ‘These 
volumes are strongly bound in cloth, and will wear 
well. Price $38.50 each; express charges additional. 
AM. MACHINIST PUB’G CO., 96 Fulton st., N. Y. 

St. John Improved Self-adjusting Cylinder Pack- 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, it is 
unexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 

“Locomotive Engine Running and Management.” 
By Angus Sinclair. Gives full directions about 
handling and repairing locomotives; instructs how 
to design valve gear and set valves; Westinghouse 
air-brake explained by aid of engravings. Price, $2. 
For sale by Angus Sinclair, 175 Dearborn street, 
Chicago, Ill. 

Patent Binders for the AMERICAN MACHINIST, 

| holding a complete volume (52 issues), simple, neat, 
durable. Price $1, prepaid, to any part of the 
United States by mail. ‘To Canada or foreign coun- 
tries the price will be 75c.; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB’G 
Co., 96 Fulton st., N. Y. 

Every young man who aspires to be either a me- 
chanic, merchant, or manufacturer, owes it to him- 
self that he become thoroughly familiar with the 
writings of Chordal. John Wiley & Sons, 15 Astor 
Place, N. Y., have issued a new and enlarged 12 
mo. edition of ** Extracts from Chordal’s Letters.” 
Handsomely bound in cloth, with over 50 illustra- 
tions. Price, $2. Discount of 25 per cent, on orders 
for five or more copies. 


Power measured.-F. Van Winkle,22 Cortlandt,N.Y. | 


Alt, Mechanical Engraver on Wood, 318 B’way., NY | 


Edw. Sears, Wood Engraver, 48 Beekman st., N.Y. | 


Tack and Wire Nail Machinery, made by the Wil- | 


R. Dudgeon, 24 Columbia st., New York, Improved | 


Vanderburgh, Wells 


Machine designs | 











Earle will build a buggy factory at Tully, 


W. L. 


Frederick Bros. & Co., will start a shoe factory at 
Auburn, Me. 

Ellis & Co., Macon, Ga., will build an ice factory 
at that place. 

S. W. Springer will build a wood-working factory 
at Embden, Me. 

J. Bossert will build a planing mill on Middleton 
street, Brooklyn. 

James Goodman & Co. will erect an iron foundry 
at Pittsburgh, Pa. 

Levi 
straw paper mill. 


Dodge, Delphi, Ind., proposes to build a 


Wilkinson Bros., Birmingham, Conn., will enlarge 
their paper mills. 

Cornish, Me., is to have a shoe factory. Address 
G. H. Milliken & Co. 

The Fulton Paper Mills, Wheeling, Va., are to be 
rebuilt and enlarged. 


J. Goodman & Co,, Pittsburgh, Pa., will soon 
build a large foundry. 
L. O. Farnam, Foxcroft, Me., will build a new 


water-power grist-mill. 
The Woolen 
factory at Louisville, Ky. 


Southern Mfg. Co., are to erect a 
The Otis Mfg. Co.. Ware, Mass., will build a new 
weaving room for 800 looms. 
It is proposed to convert a skating rink at Plain- 
field, N. J., into a silk factory. 
mill will 
Corinth, Me., by A. MceGregory. 


A new flouring built at 


soon be 


Kast 


Mayo & Son, Foxcroft, Me.. will 
additions to their woolen mills. 


build extensive 

P. H. Laufman & Co., Pittsburgh, Pa., will imme- 
diately build a mill near Apollo, Pa. 

During the coming spring a new woolen mill is to 
be built at Allen’s mills, Cornish, Me. 

Wm. Broadhead & Sons will build an addition to 
their woolen mills at Jamestown, N. Y. 


The Meriden Bronze Co., Meriden, Conn., intend 
to enlarge their factory during the coming year. 


New works, to be known as the Perry Machine 
Works, are to be erected at Plymouth, N. C., by T 

| A. Perry. 

The Whitinsville 


preparing to increase the capacity 


Mass.) Spinning Ring Co. are 


of their works 
| about one-third. 

and |T. A. Kilmer, of Schenectady, N. Y., 
were in Jamestown, N. Y , last week, looking for a 


1. 


place to crect a wire factory 
C. E. Merrill, Pittsfield, Mass., the 
rink on North street, and will fit it with machinery 


has bought 


for manufacturing purposes. 


Robt. Wetherill & Co., Chester, 
|} new foundry at 
| 


Pa., will build a 
Thurlow. They are controllers ot 
the Standard Steel Works, at that place. 


The Campbell Mfg. Co., Second and 
St. Mo., 
| brick furniture factory. 


Hampstead 
build a two-story 
Office, 1520 N, Thirteenth 


streets, Louis, are to 
street. 

J. F. Hanison, 231 Broadway, N. Y. City, has pre- 
pared plans for the Equitable Gas Light Co. of a 
brick pump and boiler house, which will be erected 
at 340 Third ave. 


Geo. B. Grant, 66 Beverly street, Boston, has is- 
sued a catalogue, or gear book, containing much in- 
formation on gear wheels and gear cutting, which 
he will send free on receipt of business card or cir- 

cular. 


The Mather Electric Co., Hartford, Conn., has is- 


sued a neat illustrated catalogue. The cata- 
logue sets forth the advantages claimed for this 


system of electric lighting, and explains their ma- 

chinery and lamps. 
The Hartford (Conn.) Woven Wire Mattress Com- 

pany are erecting a brick factory on the corner of 


Laurel street and Capitalavenue. The building 
will be, when completed, 60 feet wide and 400 feet 
long.—American Cabinet Maker, 


The Miller Lock Co.,, 823 Cherry street, Philadel- 
phia, have put onthe market a number of sizes of 
keyless chest locks, adapted for the use of mechan- 
ics on tool chests. They are combination locks, and 

| capable of a great number of changes. 

According to the Journal of Gas Lighting, of Lon- 
don, the infringement suit of Otto against L. Sterne 
& Co, manufacturers of the Clerk gas engine in 
England, when called up for trial in the Chancery 
Division of the 


arrangement 


High Court of Justice, was settled 


by an under which the defendants 
agreed to pay the costs and submit to a perpetual 


injunction. 


Robt. J. Middletown, N. Y., 
* Two years ago I leased the foundry and machine 


Stuart, writes us: 


shop here, which I have since occupied. Business 
for the past year has been very fair, employing 30 
hands, and my prospects for the present one are 
such as to make a larger plant a necessity, so I 
have purchased the foundry plant at New Ham- 
burgh, Dutchess Co., N.Y., with about four acres of 
land, which will more than double my capacity, and 
to which lam now moving. I expect to commence 
running there this week, making, as heretofore, all 
kinds of machinery and other castings. Iam also 
adding several new tools to my machine shop, which 
will enable me to make a specialty of building as 
well as general Jobbing.” 
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Machinists’ Supplies and Iron, 


NEW YORK, March, 11, 1886. 

The market has been steady and quiet. 

Iron—In American pig the contract deliveries 
nearly absorb production, and other purchases are 
small for immediate use. No. 1 X, Foundry, at 
tide water, $18.00 to $18.50: Standard, Lehigh and 
North River, $17.00 to $17.50; Grey Forge, $16.00 to | 
$17.00. 

Scotch Pig—Quiet and steady. Coltness, $20.50 to | 
$21.00; Glengarnock, $20.50; Gartsherrie, $20.00 to 
$20.50; Summerlee, $21.00. 


*WANTED* 


** Stiuation and Help”’ Advertisements, 30 cenis a line 
‘or each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 








Wanted—Correspondence with parties wishing 
manager or supt. Address, R. G., AM. MACHINIST. 

Wanted—A practical @raftsman acquainted with 
steam engines and saw-mill machinery. <A. F. 
Bartlett & Co., East Saginaw, Mich. 

Wanted—Steady situation by a tool and model- 
maker six years with KE. Remington & Sons; fine 
work preferred. Address, Box 475, Ilion, New York. | 

Wanted—Situation as foreman of } 
first-class references as to experience, ability and | 
character. Address, Stay-bolt, AM. MACHINIST. | 

A practical machinist wants situation ; experi: | 
enced in constructing and management of help; | 
references. Address, Reliable, AM. MACHINIST. 

} 
} 





boiler shop: 


Wanted—A grinder and polisher on general ma- | 
chinery; must be a good workman and of sober 
habits; steady employment and good pay guaran- 
teed. Address, T. E. J., AM. MACHINIST. | 

Wanted—An active, ambitious man—age, from 25 | 
to 35--who is willing to work and take charge of | 
shop; must be experienced in the manufacture of 
machine tools; one who could do drafting pre- | 
ferred. Address, F. O. Michel, Rochester, N. Y. | 

Wanted—A position ina manufacturing business, 
where industrious ability is appreciated; general | 
machinist, tool, die and pattern-maker (metal); 
temperate ; experienced foreman in various lines ; 
good references. Address, Mechanic, Box 174, | 
Niagara Falls, N. Y. 

Wanted—A situation as foreman in foundry by 
an experienced man; have had charge of foundry in | 
Canada, and lately in New York State; the best of 
reference will be given; salary moderate, but pre- 
fer a permanent situation, Address, Responsible, | 
AM. MACHINIST. | 


A gentleman acquainted with the wholesale Job- 
bing and retail trade of the West, hardware mainly, 
with 15 years’ experience on the road, desires to 
connect himself with a large Western manufacturer 
or jobber in acapacity that will be remunerative to 
both. Address, G. B. R., Box 235, Boston, Mass. 


y+ MISCELLANEOUS WANTS +} | 
Advertisements will be inserted under this head at | 
cents per line, each insertion. 





Crescent Boiler Compound; ever reliable, never 
failing. Crescent Mfg. Co., Cleveland, Ohio. 

Wanted—Second-hand screw-cutting lathe, 26’ » 
14’; 24 drill press. Address, Box 5, AM. MACHINIST, 

Light mach’y of all kinds built at short notice. Pen- 
nington & Mills, 8 Dey st., Jersey City Heights, N. J. 

Machine shop and foundry for sale in a Western 
city ; full or half interest. S. & H., AM. MACHINIST. 

Special tools and machines for mfg. designed and 
built to order; mechanical and Patent Office draw- 
ings. Weston & Smith, Syracuse, N. Y. | 

Cc. F. Langston & Co., 222 N. 5th st., Phila., can- 
makers’ tools, presses, dies and special machinery 
built, rotary cutters made and gronnd. 

Wanted to exchange on fair terms, two speed 
lathes (nearly new) for shaper; 12” stroke. Ad- 
dress, M. E. F., AM. MACHINIST. 

Our large new foundry affording more room than 
our present business demands, we solicit corre- 
spondence in regard to the manufacture of some 
saleable specialty. Address, F. F. & M. Co., AM. 
MACHINIST. 

Patent or new Process; capital can be tound for 
a practical and sound patent or new process. Ad- 
dress, with particulars, New Process, care of Thos. 
Veasey & Co., engineers, Finsbury Chambers, 78 
Finsbury pavement, London, E. C., England. 

Wanted. a good business man, with $10,000 to 
$15,000, to invest in and take active management of 
a lucrative manufacturing business situated in the 
South. For further information, address Box 3, 
AM. MACHINIST. 

Patentee of a new positive motion four-valve 
gear for automatic engines wishes to arrange with 
a party who is in position to manufacture and put 
it on the market; has beentested. Address, Bucks, 
AM. MACHINIST, 

Engine and Boiler—30 horse-power Buckeye en- 
gine; 42’’x12' tubular boiler; all pipes and fixtures, 
including injector, heater and smokKe-stack; the 
whole in good condition; in use about three years; 
to be replaced by larger engine, etc., of same make ; 
can be seen in operation until May.1. Address 
Geo. A. Barnard, 70 Astor House, New York. 


| 


| and foundry, including 
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DDI 1Q UPRICHT: 
BRADLEY CUSHIONED 
HELVE 
> HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 






any other Hammer inthe World. 


BRADLEY& CO. Syracuse, N.Y. 








HE BROWN HAMMER 
STRIKES A BLOW WITH 

DOUBLE THE VELOCITY That it Raises the Hammer. 

A NEW MOVEMENT! SEND FOR DESCRIPTION. 

KNOWLTON MFG. CO., King St., Rockford, Ill 


FOR SALE AT A BARGAIN. 


A well established and good paying machine shop 
uildings, lots, machiner 
and stock, situated in Leadville, Col. The busi- 
ness will be carried on until sold, thus at once 
giving a profitable trade to the purchaser. Address, 
A. FALKENAU, 
Care of Dickson Mfg. Co., 
Scranton, Pa, 
Only reason for selling, ill health. 


BEAUDRY’ UPRIGHT 
p Bealls 2. , 








CUSHIONED 
POWER 
HAMMER. 


By far the Best. 
Blow Accurate, 
Powerful and Elastic 






Wili Inerease the 
Profits of any Shop. 


t —— 


BHAUDRY & CUNNINGHAM, 
BOSTON, MASSACHUSETTS. 


. JOH , 
H rae S 


Roofing, Building Felt, 

Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 

H. W. JOHNS M’F’G CO., 87 MAIDEN LANE, N. Y. 
975 Randolph St., Chicago; 170 N. 4th St., Philadelph'z, 


HE DUPLEX INJECTOR 


THE BEST BOILER 
FEEDER KNOWN. 


Not liable to get out of 
order. Will lift water 25 
feet. Always delivers 
>, water hot to the boiler. 
“y Will start when it is hot. 
Will feed water through 
a heater. Manufactured 
and for sale by 
JAMES JENKS & €O., 
Detroit, Mich. 








FEED 





THE CINCINNATI SCREW AND TAP C0., 
CINCINNATI, OHIO, 


MANUFACTURERS OF 


SoreWs, 
TAPS, DIES, 








AND 
UNIVERSAL 


MILLING MACHINES, 






7 
60 Per Cent. of 
time and labor saved 
by using this solid, 
strong, durable, quick- 
working Vise. Hastheimproved 
taper, pipe_and other attach- 
ments, Sold by the trade, Send 
for circular. 
MELVIN STEPHENS, Prop’r, 

Office, 41 Dey St., New York. 
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THE DEANE STEAM PUMP C0., HOLYOKE, MASS. 
BUILD 


WATER WORK), 


ENGINES 


AND 


STEAM = PUMPING 


MACHINERY. 











CUILD & CARRISON, 


BROOKLYN, N.Y. 


STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 


SEND FOR CATALOGUE. 





Metal Valve Pump. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP 
practi es! ED avinson Steam Pump C owpanr. 


ro” BEST PUMP “iid 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 


DELAMATER DUPLEX STEAM PUMPS, oto . 


FOR ALL KINDS OF SERVICE, 































EMERY-WHEEL TOOL CRINDER. 
entice, . SPRINGFIELD 

payee cs I! GLUE & EMERY 
Guaranteed 4 ae — CO., 
Satisfactory Springfleld, Mass 





= = ar —————— 


MANUFACTURED BY 









Write 
C. H. DELAMATER & CO., se 
(Delamater Tron Works) 16 Cortlandt St., N.Y. ar” weed 
Circular. 





'Pat Sept. 
25, 1883. 


g | 
SPRINGFIELD, MASS. ¢@. : 
; <3 IF YOU WANT A STRONG, ECONOMICAL 
yee me bi NN G TIN 5B, 
( : ; | Kither Horizontal or Vertical, 
PURE SAPPHIRE CORUNDUM: 


For steady every-day and all-night service, and 
Up DEERE ANE AE 
Si ey 





Water runs on wheel and 
prevents beating. 


tT 
oe 





at a Low Price, write to 
Soo EE & oo ¢).; 
22 Cortlandt St., New York, 








ON THE 


CARE OF BOILERS.) 

THE FIREMAN’S GUIDE. A hand-book on the 
Care of Boilers. Translated and revised by Kari 
P. DAHLstRoM. Third edition, 8vo, cloth 


PRICE, FIFTY CENTS, POST-PAID. 
E. & F. SPON, 85 Murray St., New York, 


Publishers of Mechanical Books. 





Please mention this paper. 


THE HENDEY MACHINE COMP’Y, 
TORRINGTON, CONN. 


MANUFACTURERS OF 


[ron and Brass Working Machinery 


CATALOGUES 


Twelve hundred Engines in use 











22’ 222 5 PLANER. 





SENT UPON APPLICATION. 








trated Catalogue, which we 





ANNOUNCEMENT ! 
-_ - al _ | 
We have just issued a new and very complete Illus. 


our patrons and others on application. 


KNOWLES STEAM PUMP WORKS, | 
93 Liberty Street, New York, 
44 Washington Street, Boston, | 


will be pleased to mail to 











| CHLENKER’S 
BOLT CUTTER. 


BUFFALO, N. Y. 
Circular Price List on Application. 


OWARD IRON SI 








BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 
MAKERS OF 


Metal- working Machine Tools 


OF BUPERIOR QUALITY, 
FOR USE IN 


MACHINE AND RAILWAY SHOPS. 
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- NIGHOLSON FILE co., 


SOLE MANUFACTURERS OF 


FILES aND RASPS 


HAVING THE IN 


CREMENT CUT. 


Also, FILERS’ TOOLS AND SPECIALTIES. 


ws Nicholson File Co’s” Files and Rasps, ** Double Ender’’ Saw Files. 
** Racer’? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, 


Surface File Holders, Vise File Holders, 
Manufactory and Offices at 


‘Slim ” Saw Files. 
File Brushes, File Cards, 


Stub Files and Holders, Improved Butchers’ Steels. 


PROVIDENCE, R.1., U.S.A. 





THE HANCOCK INSPIRATOR. 





THE STANDARD 
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JA.FAY& CO.88% 
BUILDERS OF IMPROVED 


wooD- “WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, 
Mortising, Boring, and Shaping, 
etc. 

Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, 
Resawing Machines, Spoke and 
Wheel Machinery, shi ufting, Pul- 
Bleys, ete. All of the highest 
= standard of excellence 

W.H. DOANE, Pres’ t. Di Za LYON, 


my y] |! ue c% T cl A 
J corriateicuton D syRact 


mr 
F RS ererereiererr 
MACHINISTS’ SCALES, 





Sec’y. 








yer = 








Cc. W. LE COUNT, 


South 


Norwalk, Conn. 
REDUCED PRICE OF LE COUNT'S 





= HEAVY STEILDO0G 2a 3 
2 No. Inch. Price. S25 5 | ~pg 
: I 3-8 $ 4<0c°¢ oO 
> . ete. N 
2 e.* _ 
al * o 
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= Full s 
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HE NEW 


STEAN 
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_ Patent End G sraduation. OBS and MANUFACTURERS, Write for large pam- 
ve ae ee ean for aoc Ura} y by) all othe rs. INVEN’ ay t containing U. 8. PATENT |] OFFICE BULES 

ve ale Guaranteed, end fo st. f Practice Brock, soliciter of ashingto 

BOILER FEEDER FOR ALL CLASSES OF BOILERS, | COFFIN & LEIGHTON, SYRACUSE, N.Y. |" hee hie? 
OVER 75.000 IN USE. sums | UNION STON E COMPANY, |“ ecishing 

OS SR A Pe CELA AND Nos. 38 & 40 Hawley Street, mised 

Send for Circulars and Price Lists. Buffing Bos + ON, MASS.) a 
Materials ee 
THE HANCOCK INSPIRATOR CO., All Kinds | | Emery 
OFFICE, 33 INDIA WHARF, BOSTON, MASS.| Polishing | a 
ia | Garant 
66 c hpaaeale aie 
Id, " F 
Cc R ESHAM si PATE NT Silver, | porate 
A = &c.| 
utomatic TT ALT, 
H 
Re-Starting DUPLEX PISTON PUMP 
Simple 
> ‘Invaluable for use in Traction, Farm, y ange nets: Durable, 


| & requ 









te" Send for 


WATER Nos. 


\j rine 


and Stationary Boilers of all kinds. 
Water supply very difficult to break. 
bility of restarting automatically immediately after in 
~ terr 


lired. 
uption to feed from any cause.” 
and 


Catalogue. Reliable 


94 Liberty Street, New 


Capa- 


Cheap. 


Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


92 and 


York. 








Established in 1874. 


24 and 26 West Street, Cleveland, 0. 


101 Chambers Street, New York. 
85 Queen Victoria St., 


London, Eng 





CLEVELAND TWIST DRILL CO. 


ROOTS’ 
Force Blast Rotary Blower 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
sad VENTILATION, ETC. 





SLOW SPEED 
POSITIVE BLA 
SUERFEGTLY TBALANCED, 


Best Mechanical Construction. 


P.H. & P.M, ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


SS. TOWNSEND, Gen, Act ) 9 Cortlandt St. 
MKE & C0,, Selline Avs, | NEW Torr. 


In Writing, Please Mention This Paper, 





FOX, TURRET & SPEED 


LATHES 


AND 
BRASS 
FINISHERS’ 
PO OLs, 
CACE 
MACHINE 
WORKS, 
WATERFORD, 
NEW YORK 





DATING 


Their 
CIRCULARS 








MAE 


For Hand and Power, 
6,’’ 8’’ and 10’ Stroke 


Adapted to All Claseos of Work to 


Capacity, 
FURNISHED. 


BOYNTON & PLUMMER 


Worcester, Mass, 








MANUFACT 


MACHINISTS ' 7°°stervies, 


THE PRATT & WHITNEY CO., 
MACHINES ; 
MACHINES; 
MATHER ELECTRIC CO., INCANDESCENT 
OPE wena. ON THE PREMISE S; B 
EXHAUSTERS ; THE DOI 
T. R. AL MOND, AN 





ESTIMATES GIVEN FOR 


) A MACKINNON, 


URERS’ AGT. 


22 Warren Street, New York. 
7 MACHINERY, 


Steam Engines, Boilers. 
REPRESENTING 

MACHINE TOOLS; 
DIAMOND EMERY WHEEL 


OOD- 
WORKING 


AND ARC LIGHTING, 
OSTON BLOWER CO., 
IGE WOOD SPLIT PULLEY 
GULAR COUPLINGS, 


SPECIAL 


GOODELL & WATERS, WOOD-WORKING 
AND MACHINE CO, EMERY GRINDING 
DETRICK & HARVEY, OPEN-SIDE PLANER 

CAN BE SEEN IN FULL 
BL OW ERS AND 


TOOLS. 











SURE CURE = SLIPPING BELTS 


Norris Pat., 


om Lip and Rebate. Rubber and Canvas. 


Pat. July 17, 187 Applied Spiral 
ly (see cut) with mut disturbing 






pulley or shafting. Not affected by 
heat, moisturecordust. Saves power 
Reits L acing aad Journals Im 
— _ — } mensel ly increases power and ve 
ocity of machinery. Covers cat to 
NOR <4 “ove fit nalley. Write for circular A. 
el RIS PAT. PULLEY © MILMO COTTON CO., 


205 t hurch Street,p NewYork, 


DRAWING PAPERS, 


All inds. 
Send for Catalogue of Drawing Papers and In- 


struments. 


G. S. Woolman, 


116 Fulton St. 


New York. 





J ioe 


HALL STEAM PUMP CO., 


O91 LIBERTY ST... NEW YORK. 





For the reason that if you are intere 


steam power, we wish to 


—-NEW PUL 


Call or write for-our new o 
Prices, and bariteda of A-1 Testimonials. 


PULSOMETER STEAM 





WHY THIS is PUT WERE! 


call your attention to the 


THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. 

More Efficient, Simple, Durable, and more Economical, both as to running 
pecan and repairs, than any — Steam Pump. 

page Hilnustrated Descriptive Be 


sted in raising water or other liquids by 





SOMETER=:- 
PRICES LOWER THAN ANY OTHER. 


ontaining Full Particulars, Reduced Net 
Mailed Free. 


PUMP CO., 83 JOHN STREET, N. Y. 





A Great Repository of Practical and Scientific In 
tormation Indispensable to Every One 


To be published June 1, 1886. 


In preparation, 


The ‘Techao=Ghemioal Reveinh Bock. 


Containing several thousand receipts, comprising the 
latest, most valuable, and most useful discoveries in 
Chemical Technology, the Arts, and the — Industries. 
Edited chietly from the German ot Drs. Wainckler, Elsner, 
Heintze, Mierzinski, and Jacobsen, with additions. By 
William T. Brannt, Graduate of the Royal Agricultural 
College of Eldena, Prussia, and William H. Wahl, Ph. D, 
(Heid.), Secretary of the Franklin Institute, Philadelphia, 
author of “ Galvanoplastic Manipulations.” Illustrated, 
in one volume, l2mo. 450 pages. 

Price $2.00, Sree or postage 
World. 

Subscriptions will 
publication } 

GF" A prospectus, showing the contents of this vm 
portant volume, now ready, and will be sent sree to 
anyone who will furnish his address to 


HENRY CAREY BAIRD & CO., 


SOOKSELLERS & IMPORTERS, 


to any address in che 


now be received, payable on 


INDUSTRIAL PUBLISHERS, 
S10 Walnut Street, Philadelphia, Pa. 


NDUSTRIAL= ENGINEERIN 


DRAWING, 
By Professor S., EDWARD WARREN. 





ti HESE VALUABLE WORKS WHICH HAVE LONG BEEN 
IN USE AS TEXTBOOKS IN COLLEGES AND SCIENTIFIC 
, ARE ALSO ADAPTED TO 


SELF INSTRUCTION. 

THE ELEMENTARY WORKS, IN FIVE VOLUMES,12M0, 
HIGHER WORKS, IN FIVE VOLUMES, 8VO. 
EACH VOLUME COMPLETE IN ITSELF AND SOLD SEPARATELY, 
PUBLISHED BY 
JOHN WILEY & SONS, 15 ASTOR PL., N.Y. 


A Full Descriptive 
any one ordering it 


The BERRYMAN Patert 


FEED WATER 
eater & Purifier, 


MANUFACTURED BY 
I. B. Davis & Son, Hartford, Conn. 


This heater has been in constant use 
over ten years. None have ever re 
quired repairs. Gives the highest re 
sults attainable by the use of exhaust 


i. steam, 


BENJ. F. KELLEY, Agent, , 


2 9! LIBERTY ST., NEW YORK. 


SCHOOLS 


Circular will be sent gratis to 











Philadelphia Office: 


J AMES BERRYMAN, 125 N, Fourth St. 





New Haven Manf’g Co. 
NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 
“THE ()NLY PERFECT” 














The Lightest, Strongest, 
Most Durable, Easiest 
Wo rking, and in every way 
THE BEST 


Portable Forge Made, 


> Bullalo Forge Co., 


BUFFALO, N. ¥. 





WORTHINGTON — 
INDEPENDENT 
CONDENSER. 


Henry R. Worthington, 


NEW YORK. 


Boston, Pittsburgh, Chicago, Cincinnati, 
Cleveland, St. Louls, San Francisco. 


a 
Catalogue, 


tratec 
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MERITS PROVEN BY 20 YEARS’ CONSTANT USE. 


Address, Harrison Safety Boiler Works, Philadelphia, Pennsylvania. 















ENKINS BROS.” VALVES, °7© °°"&:AMC4Sio sarery. 


MANUFACTURED OF BEST STEAM METAL. 


The Jenkins Discs used in these valves are manufactured under our 1880 patent and will 
stand 200 lbs. steam pressure. 


WE WARRANT ALL VALVES STAMPED “JENKINS BROS.” 


JENKINS BROS. ¢ 





71 John Street, New York, Q oa FOR 
79 Kilby Street, Boston. 4% NEW LIST, 





ONEIDA STEAM ENGINE & FOUNDRY CO., ONEIDA, N. Y. 


‘ cere tee ACEI RAL EE eS 
A 
MANUFACTURERS OF ALL KINDs OF 


LATHE AND DRILL CHUCKS, 


Under Westcott’s Patent. 
SEND FOR CATALOGUE. 











CAPACITY. 


Inches. 


WESTCOTT'S 
LITTLE GIANT 


No. 00 holds 0 to 1-4 
IMPROVED. “ 0 “6 0 ts 1-2 
“< = y és 1 0 to 58 

Kg 2 a 0 to 1 

= 2 12 sex 0 to 1 





Barnes’ Foot-Power Machinery. 


Complete outfits for Actual Workshop 
Business. Read what a customer says’ : 

“* Considering its capacity and the ac- 
curateness of your No. 4 Lathe, I do 
not see howit can be produced at such 
low cost. The velocipede foot power 
is simply elegant. I cap turn steadily 
for a whole day and at night feel as 
little tired as if had been walking 
around.” Descriptive Catalogue and 
Price List Free.W.F.& Joun BARNES 
Co, Address 1995 Main St.,Rockford, 11. 


VAN DUZEN’S | 
MECHANICAL 
BOILER CLEANER 


Takes out allmud and 
scale-forming properties 
from the water of Steam 
Boilers, keeping it clean 
and free from all impur- 
ities. Send for circular. 

Manufactured by 


E.W. Van Duzen, Cincinnati, 0 


Patent Fiexible Back Hack Saw for Machinists’ Use. 


Made of best band Steel. The teeth are 
hardened by an entirely new process, the back 
remaining soft and flexible. Warranted not 
to break. Send for ey and circular. En- 
dorsed by The Pratt & Whitney Co., John 
Heaney, r., Supt. Motive Power, N. Y., N. H. 
& H, R. R. and others. 


HENRY G.THOMPSON & SONS, 
New Haven, Conn. | 51 Leonard St., N. Y. 


ERIE, PA. 




















AUTOMATIC 


cuT-OFF ENGINE 


Embodying a New 
System of Regulation. 


















THE GOVERNOR 
WEIGHS THE LOAD. ¢ 


Send for °.N 
Circular 





General 
Sales Agents 
S.L.HOLT & CO. 

7 Sudbury St. Boston, Mass, 


KINGSLAND BROS. & C0., 
28 8. Canal St., Chieago, Ill. 
$23 N. 2d St., St. Louis, Mo. " 
TATUM & BOWEN, 


Portland, Oregon. San Francisco, Cal. 


CROOK, HORNER & CO., Baltimore, Md. 


ro C YOUNG & C0 Worcester, Mass., 
. ° sy anufacturers of 
Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 


WOOD-WORKING MACHINERY 


For Planing Mills, Fur- 
niture,Chair and Cabinet 
Factories,Cabinet Works 
and General Wood- Work. 
ing. Send Stamp for Il 
lustrated Catalogue to 


ROLLSTONE MACHINE 00., 
45 Water 8t., 
FITCHBURG, MASS . 


SS Ss — 
WE CHALLENGE THE WORLD 
on good regulation. Only Engine which 
ABSOLUTELY HOLDS to constant speed 
under all changes of load. An indispensable 
Feature for 


| V. L. RICE, 66 Kasota Block, Minneapolis, Minn. 


PATENT 
OLICITORS 





ELLSWORTH 
& YANTIS, 


816 F 8t., Washington, D.C. 
Send for Circular. 














INSIDE & OUT. 














BSSTABLISHED 1851, | 


The Horton Lathe Chuck, (CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 Ibs.) 















other work. VARIELY MACHINE CO., Warsaw, N. Y. 


| 
er | DOWN, ANGULAR AND CROSS-FEED, 
CHUCKS |fausnmnas 
| @ THE R.A. BELDEN 00.,DANBURY, OT. 
Oy igi for BrassFinishers’ 
fi, Use, . 
ye i Milling Machine, “== WHITNEY'S NEW RATCHET, =~ 
ScrewMachines,Up- | = 
» right Drills, Cut- | 3 =. 
ting-Off Machines, | & ry 
Drill Lathes, | @ [ip 4 
andforBoringMills | —_|/|/ | | = 
for Car Wheel and | _ Has greater range than any two ratchets made, and at the 
| price ofone. Send for circulars. 











| 
contains the maximum of 
power, os and effi- | 
ciency, and is fully guaran- | 
No. 1 holds from 0 to 





io The Almond Coupiing. 
Canal St., Windsor Locks. Vonn., U.S.A. | @ ; A new quarter turn 
| a 4 , motion to replace 
—THE— | J ' quarter turn belts and 
" evel gears. 

Rartford frill (buck § + 1. R. ALMOND, Mt. 
a ee 83 & 86 Washington Street, 

z BROOKLYN, N. ¥.- 


EW CENTER-REAMER, 


WILL MAKE A PERFECTLY ROUND HOLE, 


MADE IN A NEW WAY. 


teed. ; , 
14’, price $7. No. 2 (roun 

body) holds from 0 to 34”, | 
price $8. Sold by the trade | 











dress, Send for 
CUSHMAN CHUCK CO., | fj Beccetececcuen =) Catalogue. 
HARTFORD, CONN. Co. Hartford 
Manufacturer of all kindscf Chucks Tool Co. 
Send fornew Illus’d Catalogue. | EL AERRTEORD, Conn. 





ACME MACHINERY COMPANY, 


CLEVELAND, OHIO. 


i 

EF Advantages of the **Acme% Bolt Cutter: 
Large bearing on top of Dies by using a Cap. Fine ad- 
justment by differential screw. Positive Toggle Lock. 
Die-ring connected tu Barrel. Positive Motion. Every 
part exposed to view, it cannot clog with chips or 
scale. Quickness of changing Dies (in less than a min- 
ute). Nosprings used. Index on Head so a fit can be 
cut at once. Cheapness of Dies. Advantage of Plain 
and not the Guatvemen of Case Dies. Reversible 
Dies. Even number of Dies and ahead of center. All 
wearing parts are tempered Steel, made to Jigs and 
Standard Gauges, and are interchangeable. Dies cut in 
one Head will fit any other, and where more than one 
Head is used this is a very vital point. The ACME 
Head can be put on almost any Bolt Cutters, and parties 

¥ , ‘ having other make of machines will find a great improve 
ment by putting an “ACME” Head and Dies on it. 


CRAIC’S 
New “Class C” Lubricator 


Manufactured by 


The Craig Sight Feed Lubricating Co 
LAWRENCE, MASS, 
Manufacturers of 





ACME BOLT CUTTER. 


PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG. 25, 1885. 







Zak = aan 








SEBASTIAN, 
MAY & COMPANY’S 
Improved Screw Cutting 


Foot or Power Lathes 





Catalogue of Lathes, Drill 
Presses and Machinists’ Tools 
and Supplies mailed on appli- 
cation, Lathes on Trial. 


“= 167 W.Second St., Cincinnati,O0 


BEST SS" TOOLS 





Sight Feed Lubricators for 
Locomotives, Stationary, Marine, | § 
Portable & Pumping Engines. 


| 
FOR COIROULAR. 











STANDARD 














EX PE RIM ENTAL FOR SPECIAL PURPOSES, 


AND NEW BUILT UNDER CONTRACT. | MACHINERY. 


From Specitications and Inventors’ Designs. 


AMPLE SHOP AND SHIPPING FACILITIES. 
COHOES IRON FOUNDRY AND MACHINE Co., 


CORRESPONDENCE SOLICITED, COTLIOES, N.Y. 


WILKINSON & C0. 


Boston, Mass., 
Makers of the most complete assortment of 


Micrometer Galigers and fine Measurigg Tools 


TO BE FOUND IN THE WORKLD. 
Send for Illustrated 




















Improved 
Covered Scicw 
Micrometer 





\ 





Catalogue with Tables. 


THE ADAMS PATENT AUTOMATIC 


BOLT AND NUT THREADING AND POINTING MACHINES, 


MANUFACTURED SOLELY BY 


THE ADAMS & PRICE MACHINERY CoO., 


Nos. 41 Street, 





35 to Indiana Cnicago, Illinois. 


Illustrated and Descriptive Catalogue on Application. 











i UNIVERSAL RADIAL 
Rubber Goods Especially to Order, j/5_RADIAL DRILLING iG 


comes THREE DESIGNS. SIX SIZES: 
EMBODY ALL DESIRABLE FEATURES) 


= PRICES$450°%S UPWARD 
oo UNIVERSAL RADIAL RIL 


-INNATI. 


\ 
+ FOSSIL + MEA1.+_ PIPE AND BOILER COVERING, 


Light as Hair Felt. Absolutely Fireproof. Easily 
applied. Can be used over and over again. Thickness 
of 5g’ to 34’’; equal to other covcrings at 2” to 214” 

Beware of Imitations. Sold in Bags of 110 lbs. each. 
Acknowledged by leading authorities to be the best 
non-conducting material in the market. 
FOSSIL MEAL CO., 48 Cedar St.,:New York. 
Send for Circular 


Fine and accurate work for Mechanical purposes Sewing 
Machine and Electric Light articles, Bicycle Fires, Bottle Stop: | 
pore, Seamless Tubing. Pure Moulded Boiler Gaskets and Steam 
ipe Rings that never melt or blow out, Extra Quality Sheet | 
Packin romp Valves, Pure Anti-thill Rattlers, etc. Esti- | 
mates for cost of new articles, including moulds, when desired. 


THE HARTFORD RUBBER WORKS, | 


HARTFORD, CONN, 








Mention this Paper, 


W \ WORKS MACEINDY E. B.STOCKING, ATTY, 
Sede Send sketch for free report 
Soueied: POND ENGINEERING CO, S*,fou J 0 Pichon Potente. 


FRICTION - CLUTCH PULLEYS AND 








CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 
North Adams, Mass. 
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Morse Twist Drill and Machine Company, S27tieuore | 


SOLE MANUFACTURERS OF 
MORSE PATENT STRAICHT-LIP INCREASE TWIST DRILL. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 


Drills for Coes, Worqenter, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center an¢ 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters and Special Tools to order. 
ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. 


GEO. BR. STETSON, Sup’t, EDWARD S. TABER, Pres’t and Treas 


A) Dati Angle Iron Shear 


BUILT BY 


HILLES & JONES, 


WILMINGTON, DEL. 


We claim many advantages in this tool over any other 
style made: Being double, it will cut either right or left - 
Its knives are of a proper height for convenience of 
working; It will cut a bar square off or on a bevel; 
Being supplied with a clutch, it can be stopped instantly. 

It is a serviceable tool for bridge building, ship build- 
ing. or any kind of railroad work. It is the machine for 
shop work, as the knives can be changed to cut round, 
flat and square iron. THREE S1zEs. 


NIJACHINER 


NMA Reducing and Pointing Wire. 


Especially — to pointing wire rods and 
wire for drawing. d 


For Machines or information, address the 
manufacturer. 


§.W. GOODYEAR, Waterbury, Ct, 











POP. 
Crosby Pop bafety-Valves 


ADAPTED TO MARINE, LOCOMOTIVE, 
STAT"ONARY, PORTABLE & FARM 
ENGINE BOILERS. 


CROSBY IMPROVED STEAM GAGES, 
And all Gages used in the various Arts. | 


SINGLE BELL CHIME WHISTLE. 


Its sound is pleasant and far-reaching. 
For Railroads, Mills and Factories. 
Also for Fire-Alarm Signals. 


Victory Lubricators, Amsler’s Planimeters, Test 
Gages and Pumps, Scotch Gage Gl ass, Water Gages. 
and all Steam Engine and Boiler appliances. 

We claim superiority of workmanship and per- 
fect adaptation in all our products. 


Crosby Steam Gage and Valve Co. 


95 & 97 OLIVER STREET, BOSTON. 


BRANDON’'S PISTON RING 
°* FPACAING. 


By ts use a piston is self- | 
packed against prosnere, this 
=, pressure being balanced so as 

m@to permit neither the forcing 
ofthe rings outwardly, causing 
wear of rings and cy! nder, nor 
inwardly, allowing the fluid to 
pass by them 

For  Menaeey or Illustrated Cir- 
cular, Address, 


JAMES BRANDON, 233 Tenth Ave. N.Y. 

















PNGINE + LATHES, © HAND: LATHER 
Slide Rests and Planer Centers. 
FORBES & CURTIS, 


BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat. Die Stocks, 
Power Pipe Cutting and Thread- 
ing Machines, Cutting-off Ma- 


chines, Ratchet Drills, 
Special Machinery, etc., etc. 


mnt | WRITE FOR CATALOGUE. 
Mention Paper. 








































L. §. STARRETT, 


Manufacturer of 


FINE TOOLS 
ATHOL, MASS. 
SEND FOR FULL LIST. 
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NEWARK, X. J. FIVE YEARS’ 

MAKERS OF Successful Trial 

WATCH & SPECIAL Has, Proved the 
MACHINERY. ter MW 


Water Motor 


TO BE THE 
MOST RELIABLE 
and ECONOMICAL 
Built in six sizes, from Ww to 12 
horse-power. Efficiency, safety and economy 
combined. Send for illustrated catalogue and 
price-list. Factory and warerooms, 





Motor made. 








132 OLIVER ST., BOSTON, MASS. 











ACHINE OULDED 


HYDROSTATIC MACHINERY, 





SPUR and BEVEL 
PRESSES, 
PUMPS, 

ORARS, ae 88ie 
BB etecinn ACCUMULATORS, 
= Pulley Castings peumuLs 

Special Enducoments to VALVES, 

List mailed on application. FITTINGS, 








VAULT ELEVATORS, do, de 


STILLMAN, 468 Grand Street, N. Y. 


OOLE & HUN 


BALTIMORE, MD. 





WATSON & 





MA CHINIST 13 


D. SAUNDERS’ SONS, 


 Yonkerk, N, . - 
MANUFACTURERS OF 
Pipe Cutting, 


THREADING, 











Steam and Gas Fitters’ Hand Tools. & mp ani Mucins 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 
licity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose parts to become detached and mislaid. All wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter made, 


Ferracute Machine Co., AX BEVEL GEARS, 


BRIDGETON, N.J., U.S.A. 
Cut Theoretically Correct. 
For particulars and estimates apply to 


BREHMER BROS., 


Machinists, 
440 N, 12th St., Philadelphia, Pa. 


Pexcravee sr vacct ce MUR 5 
NY) VENGRAVER on WOOD\ ON BEGIN 









and all other Sheet- er Tools. 
A new line of PUNCHING 
PRESSES just ou out. 


Send for ‘Catalogue. 


i H DALLETT & C0,, 



























13th & Buttonwood Sts, Phila., Pa., SANN ST. # New YorE: 
r A oa nm ~ bf ty | ‘Tron and Steel 


[prop FORGING 


Portable Driling Masts, tOP_ FORGIN 
Radiat Deits, ‘mh ultiple Drills, 


Send for Ilustrated Catalogue, 


THE R.A. BELDEN 00., DANBURY, CT. 








MC GRAWS 
PATENT ADJUSTABLE TUBE ROLLER EXPANDER. 


Expands 
from 3 ta 
4different 





‘ized 

cubes. 
Send for 

circular, 


P, BLAISDELL & C0. 


Manufacturers of 


achinists’ Tools, 
WORCESTER. MASS. 





‘= £t 2 


Slate Seasstive Drill 














Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &¢, 


SEND FOR CATALOCUE. 





SB gnsore 2 dd. 
| ace & gh = & S saint tenet wuks to rapid work with small 
a Fok ay BGS = drills. Its extreme_sensitiveness 
g fu ov : t- was prevents clogging and breakage of 
a 8g 4 i) io) 2 Om yy 2 drills. Has a swinging table with 
a Q) Emege ° 9s 5 ee, attachment for center drilling. 
n> ee B%OR Bs Instantly adjustable to different 
4 Ue _ pnost < 0: lengths of work. Over 200 already 
“3 2 ge @ 5 a Og 5 ol ad in use. Send for Circular. 
2 o = 
Bub eretea sas 2 DWIGHT SLATE 
Queei gue eet -“— = 5 
Sys Stake as 
gESUseeaenaes 
Bc thEpeeicasie Hartford, Conn. 
wes s DEXT TER 
me S432. EES 6 3 FAY & SCOTT, 
Al 58 a 5S: ok 4 $ MANUFACTURERS OF 
eotoeseee"< = WOO 
af 52hsbete24 = WOOD LATHES, 
tr obtae ee ce” = 
LS | aS be es te @ « 
3 Comes B 





Portable Cylinder Boring Machine 


For boring IN THEIR PRESENT POSITIONS 
all makes and sizes of Steam Engine Cylinders, 
Pumps, Steam Hammers, Air Compressors, 
Mining and Hoisting Kngines, Heavy Housings, 
Large Wheels, Etc. Machines made any size re- 
quired, Special Lathe Bars made with self-feed. 


Circulars with full description on application 


LB. FLANDERS MACHINE WORKS. 


BROCK’S PATENT DROP-FORGED CHAIN PIPE WRENCH. 
: MADE EN TIRELY OF BAR STEEL.— Six Sizes, adapted for pipe 


from 4 to 14inches diam. — 





PEDRICK & AYER, Prop’s, Philadelphia, Pa, 











Each number will fit a range of sizes equal to six or more pairs of common 
tongs, while it will outwear an equal number of any kind. All parts are inter 
change able. Jaws hardened to a saw temper, and can be sharpened with a file 

Does not crush pipe ; quick grip; never slips; chain will not unhitch in use, but 


van be instantly released. J 9 wrrzraMs & 00., Iron & Steel Drop Forgings, 11 Richards St,, near Hamilton Ferry, Brooklyn, X.Y, 


RICHARDS’ PATENT 
* Combination Planer ana Shaper. 





Several sizes, any length of bed. Only the head travels, the work 
remaining stationary. Combines advintages of both planer. and 
shaper, Effective, durable and convenient, A number in use, giving 


perfect satisfaction. Send for circular. Manufactured by 


a E. A. WALKER, 
> 75 Laurel Street, Philadelphia. 


THE EATON, COLE & BURNHAM CO. 


82 & 84 FULTON STREET, 
NEW YORK. 





) Factory: 
BRIDGEPORT, 







MANUFACTURERS OF 


Pipe Cutting and =~ 
Threading Machines 


OPERATED BY HAND OR POWER, 


FITTING 






ADJUSTABLE DIE STOCK. 
Cuts pipe 14” to 2’. Also maae in 
Ratchet form, and with cutting-off 
attachment. 


ALL STYLES OF 


PA Tron & Brass Goods 


FOR 


Steam, Water and Gas 





, VALVES, PIPE, PIPE TOOLS. 












AMERICAN MACHIN isT 
WILLIAM ‘SELLERS & co., 


Engineers and Machinists, Philadelphia, Pa. 


IMPROVED MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Shafting, Pulleys, Hangers, etc., for transmitting power. Improved 
Self-Adjusting Injector of 1876, started, stopped and regulated as to 
capacity, by one lever. 


FIXED NOZZLE AUTOMATIC INJECTOR OF 1885, 
Either a Lifter or Non-Lifter; no extra valves or fittings required 3 


tubes can be removed without ‘disturbing pipe connections 3 is perfec tly 
Automatic in its action; requires no especial manipulation to operate it, 


DESCRIPTIVE PAMPHLETS AND PRICES FURNISHED ON APPLICATION TO PHILADELPHIA OFFICE, 02 ¢.' 





WASHINGTON AVE. AND FIFTH ST., 
PORTER-ALLEN and SOUTHWARK ENGINES, BOILERS AND TANKS, 
* BLOWING ENGINES, PUMPS, GAS APPARATUS, BESSEMER CONVERTERS, ETC., 
SUGAR MACHINERY, HYDRAULIC MACHINERY, ETC., ETC, 
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Southwark Foundry & Machine Co. 


ENGINEERS AND MACHINISTS. 


PHILADELPHIA, PA. 





NEW YORK OFFICE, 79 Liberty St. 


DROP FORGINGS OF 1RON VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators, | 
BEECHER & PECK, NEW HAVEN CONN. onaperanen. &. <. | 


THE LOWE 


Feed Water Heater 


AND PURIFIER. 








Twin, 





PREKS PAT (DROP PRESS. 


BEECHER & PECK, CONN. 








American Twist Drill Company’s 


PATENT CHUCK JAWS. 


8sizes. Price per set of 4 Jaws, $40, 
~ ep48, $56. Bolted to lathe face plates, 
they make best and cheapest chuck in 








Gate. Multiple, Belt and 
Steam-Driven 


Punches and Shears, © ip: ) 
Over 300 Sizes. y , eo. 


Power Cushianed Hammer. 


Send for new catalogu Oo. 


Hamilton, 


THO LANG ALSTATTER G iy oom 


Double, Single, Angle- 
Bar, Gang 


orizontal, 
Boiler, Spacing, 


ALSO, 








the world. Address orders 


HILL, CLARKE & €O., Boston and St. Louis, 
MANNING, MAXWELL & MOORK, N.Y. City 
TALLMAN & MeFADDEN, Philadelphia, Pa. 
or Wi. BINGHAM & C©0., Cleveland, Ohio. 


"| SUR eS 


This Heater has seamless straight tubes, brass or 
copper. No necessity for bent-or bowe “d tubes, 
because construction provides for the differe ntial 
expansion between shell and tubes. Adapte “d for 
high or low pressure engines. Saving in fuel and 
boiler repairs guaranteed. 

Least Back Pressure on Engine. 
Reliable Water Purifier. 
The Highest Results Obtained from Exu- 
haust Steam. 


JLfaving greater facilities for 


—CGEAR CUTTING — 


than we need at present, we are prepared to cut 
accurately and with dispatch, all sizes of Spur and 
Bevel Gears, 


from the Smallest to 30 inches Diameter. 


S, ASHTON HAND MFG. 60. "cscarco, ra 
DRAWING 
NSTRUMENTS 


FOUNDRY AND MACHINE DEPARTMENT, 


Harrisburg Car Mfg, Co., 
HARRISBURG, PA. 












Write for “ Hisrory of Freep WATER HEATERS,” 
which will be sent sree to persons mentioning .this 
paper. 

WILLIAM LOWE, 
Patentee and Sole Manufacturer, 


BRIDGEPORT BOILER WORKS, 
BRIDGEPORT, CONN. 


_ REYNOLDS’ CORLISS ENGINE. 





ILLUSTRATED CATALOGUE. 


WM. T. COMSTOCK, 


Send for 72-Page 
t Astor Place, - New York. 





GG aee AND STATIONARY 


ENGINES and BOILERS 


Send for Catalogue and Prices. 













Wrought Frame, r \) 
400 to 1000 H. P. 


. Cast Frame, Ss COMPOUND, o— 7 oo oa 
Up to cOO LP, aN CONDENSING, | "shest Avan’, 7g Franklin 
PUMPING SILVER MEDAL —* 
AND . t 
BLOWING AND EXHIBITION, 














ail aay 
STEARNS MFG. COMPANY. 


ERIE, PA. 
Engines from 15 to 400 Horse Power. 


Boilers —- and Iron supplied to the trade or 
he user. Send for Catalogues. 


SAW MILs and GENERAL MACHINERY, 


Works at ERIE, PA. 











IW.COLBURN & Co.{* % 
CHBURG, MASS.) g 


ily Wee i a 
Leet |OWE ST 
on EWING" PRICES 


ie gO 
ARC 55° INCANDESCENT 
Sf AERTS vg MACHINES, 











= ENGINES, | DIPLOMA. @ Philadelpbia 
i; ote 
q _ i Westinghense | We are operating the finest and most successful 
2 / ENGINES, | & leo ‘trie Light Stations in the world. A change of 
- ' SEWAGE | speed not exceeding one per cent guaranteed, run- 
so me MPa lt : PUMPS, | Ding light and loaded. Send for Catalogue. 
yy Ta rtAUA NH ih S Si | 
—_— SMITH FANS, 
> PAPER 
PULLEYS. 














WESTINGHOUSE, CHURCH, KERR & COMPANY, 


Consulting and Contracting Engineers, 17 Cortlandt Street. New York. 
HALL 


voovomane INJECTORS, 





DIXON’S 


CRAPHITE 
CREASE 





NATIONAL WATER-TUBE BOILER COMPANY: 


Main Office, 
New Brunswick, N. J. 


Manufacturers of 


MOORE’S SYSTEM 


WATER-TUBE STEAM BOILERS, 


Unequalled for 


SAFETY, ECONOMY AND DURABILITY. 
sranch Offices: 
New York City, 64 Cortlandt St, 
Philadelphia, Pa., 49 N, 7th St. 
Boston, Mass., - 50 Oliver St, 





j" is the best material for coating Wire Rope 

that can be applied to it. The rope will last 
twice as long. Itis also specially pre pare d for wag- 
on axles and machine ry bearings. It is absolutely 
unsurpassed as a Lubricant, and is bi ucked by 
unquestionable testimonials. 


SEND FoR CrrcuLars, Ere, 


JOS. DIXON CRUCIBLE CO., 


JERSEY CIry, N. J. | 


TAKE OUTTUBE (i 


FOR CLEANSING B 





wartr 


Po Si ty Vas, | 


Adapted to all Boilers. 


J.E. Lonergan & Co., 


Sole Owners and Manuf’rs 
PHILA., PA. 


OVER 20,000 IN USE. 


HALL’s ENGINEERING Co., 
112 JOHN STREET, NEW YORE, 















Anatural product taken from our ownmines U plike 





} THAT FILL ALL THE REQUIRE- 
| MENTS of EDITORIAL on 


‘*SMALL STEAM YACHTS,” 
) ACHTS JAN. 23d. 
Send for Illustrated Catalogue, 


THOMAS KANE & C0., RACINE, WIS. U.S.A. 








any of the artificial compounds or manufactured produc 


heretofore on the market. We guarantee its success if direc- Zspecially for Steam Hammers. Unequaled for Water Packing 


FLUOR SPAR 












tions are followed or askno pay. Only 8 or 10 Lbs. to the ton . 

of iror required to purify che iree. and will more than pay fon MILLER'S Pen, PACKING. 

itself in keeping the cupola clean. The best flux for foundry For Oil Pumps iti Gems incomparatle. 
THE BEST work; also used in reduction and refining of silver, copper Miller’s Cable ¢ D : Sy Packing—in ror 8 

and lead. Used by glass manufacturers in making opaque form, of all sizes, & 4, 34, 2 2s 96, % 

ware. Used by chemists in making hydro-fluoric acid for | 7%, 1” ete. Alm ee quantit 


f 
per pound. It as\ibttiiegmemmastnen 
pack ne material ev 
te pliab 


me most A. 

uttogether. Itis 

as hemp, ond on tairly well condit oued rods will run 
om one to three years. 


r 
MILLER PACKING WORKS 1338 Buttonwood St., Phila, Pa, U.S.A, 


etching ornamented glass 
steel by the basic process. 


FO U N D R FLUX Send for circular, prices and experience of users, 


HARRISON'S ADJUSTABLE FLUE-HOLE CUTTER. 


Can be used in manufacturing 
B. BURBANK & CoO., 
EVANSVILLE, IND. 























WILLIAMS’ 
An effective labor saving tool for the boile rshop. Size No.1 cuts all size Ke s\ Automatic Engine, 
holes from 2 to 5 inches, inclusive. The cutters proper = Fe | BUILT BY 
fl SAML. T. WILLIAMS, 


are forged from 54-inch round steel, can be renewed 


at trifling cost; are easily adjusted and firmly held. 1Ge Herth Bt.. Balte,, 4a 


Manufactured by he. Governor is new 


Ra MIBTSrTOMW és CO. end onginal, and the 
° closes poss e reguia 
WILMINGTON, DBHI.. ~ tion is naranteed. 


ally adapted for 


Electric Lightiug. W RITE FOR CIRC Ul PAS AND PRICES 





Morse ELevaTor Works 
MORSE, WILLIAMS & CO., 


Successors to CLEM & MORSE, Builders of all Kinds of 
PASSENCER AND FREICHT 
“oan 









Automatic Hatch Doors 
A SPECIALTY. 
Send for [lustrated Circular. 


Office, 411 CHERRY ST. 


Works, Frankford Ay.,Wildey 
and Shackamaxon Sts., 
PHILADELPHIA, 















N.Y. Office, 108 Liberty Street. SES B = 





, THE GARDNER GOVERNOR 


Over 40, 000 in Use. 


ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 


NGINE, 






A FULL LINE OF SIZES. 


b Vertical Condensing. ini 


Specially adapted for and extensively used 


in large grain elevators, 
BOTLERS. 


Manufactured by the 


me Wishkill Teanding Jfachine CS, 
= | FISHKILL-ON-THE-HUDSON, N.Y. 


Send for Catalogue A, containing I)lus- 
trated Descriptions and References 


Warranted to give satisfac: 
tion or no sale. 


FOR CIRCULARS AND PBIOSS, 
ADDBESS, 


QUINCY, ILL. 





The Gardner Governor Go, 


OSGOOD DREDGE 00., - ALBANY, N. Y. 
RALPH R, OSGOOD, Pres, JAMES H. BLESSING, Vice-Pres, 
JOHN K. HOWE, Secretary and Treasurer, 
Manufacturers of 
pee. ITCHING 

Excavators, MACHINES, 


ERRICKs, 
Etc., Eto, 


in ST 
(mes 








SS DOMBINATION “DREDGE. = 












kip aR 
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25 to 1,000 H. P. 


These Engines are the combined result of long ex | 
perience with automatic cut-off regulation, and most | 
careful revision of all details. They are designed and | 
pas 2 api athena gg vt wane yort meat bag L medium | < . 
or high rotative speeds. Highest attainable Economy a4 
in Steam Consumption and superior regulation guar MANUFACTURERS OF 
> anteed. Self-contained Automatic Cut-off Engines, \MPROVED 

12to 100 H.P., for driving Dynamo Machines a specialty. . 
Illustrated Circulars with various data as to practical 4 
Steam Engine construction and performance, free by STEAM ENGINES 


= mail. address, BUCKEYE ENGINE CO., Salem, Ohio. FU VARIE™™ 
Sizes varying fron 
SALES A AGENTS: fa i BARNARD, nN Astor House, N.Y. {Pama ROpeson SeMaS aves Minn, | 30 to 2000 Horse Power. = 


Horizontal or Vertical, Direct = 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, Acting « or Beam, eee 


ante A, a tering Non-Condensing or Compoun 
Scle Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Mary land and Virginia. Sk tan Cielee. 


BRANCH OFFICE 


GUARANTEED To Consume 2% to 75 AN) Other Gas Engine pet Cor 5th and Chestnut Sts. 


Per Cent. Less Gas th: n Brake-horse-power PHILADELPHIA. PA 


, KE. L. MAXWELL, Pres’t. C. A. Moore, Vice-Pres’t. H. S. MANNING, Treas. M. Luscomp, Sec’y. 
THEE ASHCROFT MEG. COMPANY, 
g SOLE MANUFACTURERS 


OVER 16,000 IN USE. THE TABOR STEAM-ENGINE INDICATOR, 


SCH LEICHER, SCHUMM & CO., Approved and Adopted by the U. S. Government. Also, 
PHILADELPHTA, PA. Steam and Vacuum Gauges, 


THE ALBANY STEAM-TRAP (0's kel heeiiin 


BUCKET AND GRAVITATING 


TRAPS 


Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
levelin boiler, doing away with pumps 
and other mechanical devices for such 

purposes. 
= We also manufacture Blessing’s .s 
Patent Renewable-Seat Stop and Check 
Valves.—Send for Circular. 


FE, a |, THE LATEST — TRACTION ENGINES. 
me — 8 MCDOWELL unt (1, PR? -Frnn 8 nging where the power ts, practically, and successfully 
STEAM ENGINES, HOISTS, PUMPS. 


in pulling and steering through mud holes, sand or any soft or uneven 
ground, or on any road. Is the result accumulated from a third oft a 

AND GENERAL MINING MACHINERY. 
120 LIBERTY sT., NEW YoRkK. 










































Sole Owners and Manufacturers of Asheroft’s Low-Water De 
tector, Ashcroft’s Magnetic Water Gauge, Ashcroft’s Oil Te sting 
Mac hine, Ashcroft’s Self-Cleaning Gauge Cocks, Ashcroft’s Pipe 
Stock and Dies, Brown’s Patent Adjustable Pipe Tongs. 

Also, Steam Tr: ips, Packer Ratchet Drills, Stanwood Cutters, 
Marine Clocks, Engine Revolution Counters, Test Gauges, Oil 
Cups, Test Pumps, Locomotive Spring Balances, Steam Whistles, 

Salinome ters, and all Instruments for Measuring Steam, Air, Gas 


or WMS" OFFIOE AND SALESROOM, 
(it LIBERTY ST.,NEW YORK. 


Address all Letters to P. 0. Box 8754, N.Y. 














aa 1 S55 1885 






























century of study and practical experience in the manufacture ot 
. Ad , . ~ . 
Portable, Agricultural and Stationary Steam Engines, 


With determined policy to build only the BEST MACHINERY from the 
BEST MATERIALS, andin the BEST MANNER OF CONSTRUCTION, and 
with continued improve ments, have attained the HIGHEST STANDARD 
inexcellence of Workmanship,simplicity of desi sign and capacity of power, 

In addition to our NTANDAKD ENGINES, we now offer the first ROAD 
ENGINE which has the Traction Power practically and efficiently 
applied to the tour truck wheels, and while so applied to each wheel 


¢#- SEND FOR ILLUSTRATED CATALOGUE. venieeie apparatus, ‘Dcscriptive catalogue will be sent on application 
WooD, TABER & MORSE, Fiaton, Madison County, N. YW. 
GASOLINE AND GAS ENGINE. 
SIMPLET = smo: = (JURABLEL | (eae ~ 
0 wwe) 
SAE arent sen: REFECHYE! | / A RGID A OP One ~ STANDARD gaAUGES*® TEMPLE TS 


MATCHES USED! = $0 THAT= 






















fe aBle 


71 SLIDE VALVE! | | Ja a t pu an ARTS ARE INTERCHAN on 
en ee ‘celled anes cee | Dp, ORDERED By NUMB 
“hat et ae wks cee +> STANDARD *"» NARROW 


Sizes, 2 to 10 horse-power, Send for Illus, Circular. _A > lee ) \7- GAUGE. ~ 


| : cm 9 Pee. 2 oY ALSO FOR C 
YONKERS MFG. CO..8058085. | gd ial) Oca aol ANE Sy 
a fae A oe ON Mune AND 
} BOILERS, Ww a TANKS, Nich /geelafer —\ anne. @SpentZSEING. 
| |GAS HOLDERs, ARDEN ITCHELL, STILLS, | |.gAMIGUsaee =< ea ast ic i EF? 
4 GAS Germantown & Mita BRIDGES, a = ls = : me # em apy pplicalion: 
: GENERATORS, Etc., Ete. MBOT J. FD DICKSON, ac W.H_PERKINS, T: JOHN DEVINE. 


UPT LOCO. DEPT 























HYDRAULIC RIVETING PLANT AND FULL FACILITIES, 




















































he aM 1 
j _ HEWES & PHILLIPS’ WE ARE MAKING IMPROVED HINGED VISE, 
‘ ; 0 oR ¢ 7 XT RA A SPECIALTY OF B72 — Mado of the BEST MALLEABLE IRON, 
‘ty IR N W K pe aes y Simple in Construction and Made 
# A 24-INCH LATHE 
me ’ £ i on the Interchangeable System. 
pe New and Second-Hand. ’ WITH BED ANY 3 No. 1 will hold from 0 to 2 1-2 
F ft. Bed he, | N a ( | LENGTH DESIRED. ThIS LATHEIS DESIGNED ay «6 EE Hie. Catalogues free. 
Ey 12 in. S., 5 ft. Bed Engine Lathe, Prentice, New 4 | LE} i zS ED. 41IS LATHEIS DESIGNE { if 
CO | FOR SEVERE SER- - GRAVES & MOORE, 
4 nt ce * " < vaeee ICE: IT IS THE i} ardware £pecialties and Tools, 
; 6 sft “ “  Bridgep't. n’ly new | VICE; IT IS THE Sintec 1 12 CHAMBERS ST.,N.Y. 
¥ 5 “ 5ft. se * Po & W., taper. HEAVIEST OF ITS 
‘ 7 * 7” * “Putnam, not screw | SIZE EVER PRO IAL LIST 
oe cutting. y | SIZE EVE A 
. a ¥ « 2s Pe. | / | DUCED, AND THE WORKMANSHIP AS GOOD SEND FOR SPEC 
3° oe « r < wea Haven. g. 0. AS SKILL CAN \ ' qT) 
4 10 ft. 7 MAKE IT f i) ( \ 1} 
PERE 22 ggg ow vse WNocond-band Machine Tool 
a “* oe. * i is pmeee new. y, | . - J ( 1 ( UU J t] 
5 Wet. “ erkins, a 1. ae SEND FOR CIRCULAR. 
Br own & Sharpe Universal Mille r. Manufacturers of fl A LARGE ASSORTMENT AT LOW PRICES 
lb. and 100 1b. Bradley Hammer. IMPROVED | AS REESE SOD - ~~ 
100 lb. Steam Hammer “Miles. ~ “Glenwood Station,” 
no. g gag, rune re CORLISS ENGINE TS HEPWORTE & 60 YEW MACHINE TOOLS 
No. 6 Wilder " aay { i J i 4 yXv vo 
No. 4 Long & Alls statter Punch Press. ALSO ams | Yonkers, N. L 
20 in. shaper, G. & E., new. . . THE LATEST 4 BEST DESIGNS, 
Zin, ‘ ° New Haven, good order. High-Speed Engine OF THE LATEST AND ESIC 
24 in. ‘* — B’port.new. BOTH | —WATER TUB: - - - 
20 in. x4 ft. Planer, New Haven. . : i TE BABCOC ILCOX C6, | 
20 in. x6 ft. Planer. Confensing ami Hon-Oom STEAM BOILERS COLD-ROLLED SHAFTINC, HANCERS, 
° fF be > ‘ ake 2, ‘ . densing, g economic 
é 26 in. x6 ft. ” one neg laegess duty and fine regulation SO CNETIONAE Teel ¥.107 Hope St.,Glasgow,Scotland. PULLEYS, ETC., ETC. 
¢ 82 in. x8 ft. pas Leonard Clarks make, | guaranteed ¥ 7 Branch Offices: 
; 2d hand. Tubular Boilers and Steam BOSTON, SOLE SALE AGENTS FOR THE 
; A in. x +8 ft . a Pa goes 4 as new. Fittings, Planers, Lathes, . att Oliver Street 
50-inch Vertical Boring Mili ila " ’ ‘ nee > AD A “DISON SHAFTING MFG. CO. 
60 in, Horizontal Boring Mill, new ae lg ca Sg } SiN? buh Street. EDISON SHAFTING MFG. CO 
/ 6o-iach Vertical Boring ‘Mill, Leffell, cheap; Slotters, also Hydraulic Oil CHICAGO, mo 
F also a line of Milling Machines, Screw mocvines, — and pe utting wee ene! Street 
¥ Bolt Cutters, &«. WRITE AND STATE WHAT Machinery, Shafting and Gearing. Str ; : 
: YOU WANT'TO PURCHASE, ea Corondeler Street 11 The George Place Machinery Co., 
# Pp B U t LA R D HEAVY PLANERS A SPECIALTY. H Cy _— Street. 
A e AVANA e1 sesaiitaae emesis 
+ E. . s KENDALL & ROBERTS, = 60 San Ignacio. 121 CHAMBERS ST., NEW YORK. 
14 Dey Street, to Nearest Office for Circular. 





New York City. Eastern Agents, CAMBRIDGEPORT, MASS. Send 
i 





_ SEAN 
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R. R. AND LOCOMOTIVE 
SHOP EQUIPMENTS. 








— 


DOUBLE AXLE LATHE, 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


| PHILADELPHIA, 
| 713 Chestnut St, 
| 


CHICAGO, 
Gall 1° dag, La Salle St. 








HOIST, ROTATE AND TRAVEL UNDER 
THEIR OWN STEAM. 


The most generally useful Crane for shops, 
contractors, steel mills, etc. All capacities 
2 and 5-ton sizes usually in stock. Send 
for particulars and illustrated catalogue of 
all types of cranes. 


The Yale & Towne Mfg. Co., 


STAMFORD, CONN,, 
New York, Chicago, Philadelphia, Boston. 


TURRET LATHES AND SHAPERS. 


Square Arbor, Fox and Improved Monitor 
Turret and Chuc king 
Machines, Box Chucks, 
Chucks, Slide Rests, ete 

THIS SHAPER HAS 28-INCH STROKE. 


All the adjustments 
are made without 
operator moving from 
his position. It is @ 
made to act as a Slot- 
ting Machine, and is 
so arranged that Key 
Seats may be cut in 
any part of a shaft of 
any length, and from 
4 inches in diameter 








Lathes, Valve Milling 
Patent Revolving 










i ¥ (ddd 
/1RON \\ yVING 
sce WORKING 
BRASS miee 
# down, and will plane 


MACHINERY. 
a block 26’ x26"x20’'. ¢ 


Has Swivel Graduated Vise,two changes of speed, and is geared 36 tol. It is 
very heavy and powerful, and is guaranteed to give perfect satisfaction. 


LODGE, DAVIS & CO., 
Successors to LODCE, BARKER & CO., ‘ ‘ CINCINNATI, OHIO. 


s ARVIN & CO. 
E. GOULD & EBERHARDT, E. E. N & Co., 


FIRST~ CLASS. PLANERS. |Nachinss In Workers’ Tools, 


: 
pd 
pg 
a) 
zi 








w10 


MAN 
Nod IVGEM GIO) GAAINOGN AM 


97 to 113 
NEWARK, N, J. 


‘NOLLIGIHXA SNVATHO MAN 
TVSUAAIND 


Tue Brown Corron Gin CO., § 


New London, C onn,, 

Sept. 23, 1882, 
Gentlemen: ~In regard to the 
96 in,x 26 in, x 8 ft, planer bought 
of yc .80me time ago, it gives us 
plea.ure to say that it is the best 
planer we ever saw. The min 
we have on it says it “‘ Takes the 
cake,” being the besthehasrun 
during the thirty years he has { 
veen running planers. We are 

well pleased with our purchase, 
and no other planer would till 


Universal Milling Machine. 


HaATIIN 


*ynd 9928) 





LV 


RP = 
CALL, Qo Ces 


Lathes, Planers, Milling 
Special Tools for all kinds of manufac turing to 


Machines and Drills. 


order. Gear and Rack Cutting, Milling and Index 





| THE PRATT & WHITNEY CO 


>t EXartford, Conn. *< 


Manufacture Plain Milling Machines, with hand and power feed, 
of several sizes. Index, double face, vertical face, double spind] 
and shuttle race Milling Machines. Cam Cutters and Profiling 
Machines of several kinds. Milling Machines, Vises and Centers. 
Milling Cutter and Twist Drill Grinding Machines. 


RACK AND GEAR CUTTING MACHINES. 
KNURLING TOOLS. “Siitecr: or SPUR WHEELS. 


THE BILLINGS & SPENCER CO, 


MANUFACTURERS OF 


Billings’ Patent Die Stock 2 Dies 








HARTFORD, CT., 
U. S. A. 























EB LUNES By SPENCER OFS 
Reson 
= FaTinr 
LT vLrimines 2 


Five Sizes—Cutting the full line of YV Threads, 


ALSO, U. §. STANDARD AND WHITWORTH DROP FORGED FROM BAR STEEL 


Warner int Mashine Tools 





hs 








“HUOM 


" ssvug pue Nou! 


HINGINE DATEL 






"OIHO ‘GNV13A3190 


“UTP BOT [Adv Uo enFo[ByeVH pozesysNI]] 





8 
New Degsins, Quick Delivery, ' 
Great Variety. 


A THE: 
n 


nished o 
s ’ U. Ss. 


hs and Prices fur 
Lowell, Mass. 





Cut 
Successors to DAVID W. POND, 


Planers, Drills, Etc. 
POND MACHINE TOOL C0, 
WORCESTER, MASS, 


ENGINE L 
ewing. 
JW. A. 





Pp 
jon. 





Manufacturer of 
M from 16 to 48 in. 





~ GEO. W. FIFIELD, 








GRANTS? GEAR BOOK 
about Gear Wheels is sent on receipt of 
business card. To any other address, 
twenty-five cents, returnable with any | 
order, 
GEO. B. GRANT, 66 Beverly St., Boston, | 


KEY-SEATING 
MACHINES 


AND 


20-in. Drills a Specialty, 

Our Key-Seating Machine 
will save enough in 6 
days’ use to pay first cost 
no shop can afford to d 


| 
| 
| 
| 
| 
| 


J. M. ALLEN, 
W. B. FRANKLIN, Vice-Presipgnt. 


J. B. Prsrog, Srovrrrary. 


PRESIDENT. 








For New Reduced PRICE LIST, Write to 


G. A. Gray, dr. & Co., 


42 E. 8th ST., CINCINNATI, O 



















without gue, We have 

ser drieese | LATHES, 22 

ing Machines and 20-inct we 

oe A... end for Photo, Swi Yr 43 . fs 

and Catalogue, ah 24x 24/ . x > 
w.p. davis, | PLANERS, 30x30 passers |! 

NORTH BLOOMFIELD. N. Et pede miss , 

We 


ORDERS AND CORRESPONDENCE 
SOLICITED. 


PRATT & 24 ee 1 


?roprietors. 


¥ DD FO™ To 
Bae OF A D8 SHEET METAL GOODS, 82 pings Bo 
ia ROP ‘’ ILES & PARKER PRESS CO., 


“De MIDDLETOWN, CONN. é 
HAMMERS ( Branch Ofice and Factory, 59 Duane St, New York 












i v.m.cARPENTER 


PAWTUCKET. R. 1. 








Drilling to order. 
Nos.!139 to 143 CENTRE ST ,NEW YORK. 


Our orders, and we will have Dip, 7, BROWN, Treas, 





Then 
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